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ARSTRACT

SHARP is a computer oriented information storage and retrieval system developed

to resolve some of the problems inherent in the handling, storage and retrieval of
soientific and technical iiterature at the Bureau of Ships Technical Library. The
computsr is being used to automaie to a high degree, (1) bibliographic searches (2)
subject matler searches {3) coordinated searches (combinations of both) {4) issuance
of library catalog cards and accessions bulleting (5) control of periodicals and journals
{6) other aspecis under development, such as, complete automatic generic computer
searching, automatic posting of descriptive termu by the computer in the indexing
procedure, and user interest registers. The system is intended to improve the
library's capacity to better serve the user and to funciion a5 & management and
logistics tool for the library. Details of the computer aspects of the indexing scheme,
seaxch strategy, thesaurus, computer programs, present research work are reported.
Modifications to the system and future plansg are indicated,

The results reported herein were obtained in the course of research supported by

the Bureau of Ships, Department of the Navy under Project S-F-007-01-03, Task
0404, at the David Taylor Model Basin, Applied Mathematics: Laboratory, Carderock,
Md., a field activity of the Bureau of Ships., The report was originally prepared as
DTMB Repert No. 1923, and edited by Annie E. Cooper and Gilbert R. Gray of the
Management Applications Branch, Applied Mathematics Laboratory.
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CHRONOLOGICAL SUMMARY

Has a report been written on ELECT Inec. 's portion of Contract NObs 0000
covering the second quarter of fiscal 19647 Is there any technical literature on the use
of computer oriented information retrieval systems to supply ships at sea with parts
from tenders ? To answer such questions accurately and rapidly is a prime function of
the Buveau of Skips Technical Library. To better achieve this task the Library has
been engaged in a cooperative project with the David Taylor Model Basin, Applied
Mathematics Laboratory, to design, develop and test a computer-oriented information
gtorage and retrieval aystem,

The following statements chronologically summarize the work on the project to )
date:

1960-1961

1. Specifications and plans for the conduct of the project were developed,
Various proposals for a system were studied and it was agreed that the final syatem
must have the capability to (a) automate and simulate, to a high degree, library
functions on a computer; (b) retrieve from either or both, the subject matter and
bibliographic approaches; (¢) handle frequent updating and retrieval requests on the
system files; and (d) utilize an indexing scheme that would permit indexing in depth.

1961~1963
2. This period was spent determining the indexing scheme to be used.
Existing systems were studied. Concentrated efforts were made to ready FROLIC
{Formal Retrieval-Oriented Language for Indexing Content) for computer implemen-
tation. Considerations of time and funds, however, eliminated FROLIC from immediate
adaptation.

3. Being somewhat independent of the searching problem, the Library
Accessions Bulletin and the 3x5 Catalog Cards were automated.,

1963-1964

4. The Engineers Joint Council (EJC)-advocated system of links and roles
was adopted as the indexing scheme.

5. The bibliographic and subject matter search systems were developed and
tested on nearly 1000 subject indexed technical documents.

6. A computer system was developed and implemented to automate the
handling of the control, inventory, renewal and routing of the library's periodicals
and journals.

Many different analysts have worked on the various phases of project SHARP.
The David Taylor Model Basin project managers have been Messrs. , Milton Siegel
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{1960~1963) and Gilbert Gray (1964)., Messrs., Thomas Walton and Larry Schmidt
participated in the early development and are the authors of FROLIC. Mr, John
Nicolaus, who directed the overall program, and Mrs. Ruth Camp, both of Bureau of
SBi;isii :I‘aehnieal Library, have been Library Science advisors to the David Taylor Model
The individual authors and their areas of responsibility follow:

Mrs. Natalie Goldberg - 3x5 Library Catalog Card and

Accessions Bulletin
Mr, Milton Siegel - Bibliographic and Subject Matier Beaych

Routines
Mr. Milton Siegel and Mr., Benny Waliis -

Periodical and Journal Inventory System
Mrs, Annie Cooper and My, Wayman Braxton ~

Master File Maintenance Systems
Mrs. Annie Cooper and Mr. Gilbert Gray -

Search Strategy

Mrs. Annie Cooper and Mr, Gilbert Gray -

Current Progress and Future Plans




INTRODUCTION

Much has been written in the past sev-
eral years concerning the extraordinary
flood of scienutic andg technical infor-
mation lferature and the effect of this
"Explosion” on the technological com-~
pamity, The dscriminating retention
of thiz information hes gcreated impor-
tant problems for both large and small
Hbraries whether in government or in-
dustry which do indeed bear ihe brunt
of regponsibility for suppiying timely
and nesded document research and ref-
erence services. Hardest hit are thoge
lacking manpower -~ and who doge not
lack manpower ?

The Bureau of Ships Technical Library
wasg no exception. The effect of this
increased activity was noted by man-
agement and the green light was given
to cope with the situation.

The fmpact was most noticeable in the
area of technical reports and it is in
this arca that effective control, re~
trieval and timely dissemination is of
prime hmportance to the Bureau, iis
field activities and contractors.

in order to provide a clearer appre-
ciation of the varied functions and
operations of the Library, it is impor-
tant to understand the type of library
it is -its mission -and to familiarize
ourselves with the coverage of its

holdings.

The Bureau of Ships Technical Library
is a Major Technical Research Library.
It is & Major Library since it provides
an extension of the library function be-
yond its local unit organization, Itis a
Technical Research Library since it is
perdominantly devoted to science and
engineering in more than one discipline
and provides reference and referral
services in support of studies in subject

fields related to research, development,
teat, enginsering and evaluation.

The Bureau Library contains primarily
material on naval architecture, ship~
building, chemistry and chemical engl~
neering, mathematics, mechanical,
marine aad elecirical engineering,
acoustics, electronics, hydromechanics,
materials, metallurgy, oplics, propul-
gion, amd nuclear physics. In order fo
meet the aeeds of the entire Bureau,
however, the reference sources are not
limited to purely technical and scisntific
material, They include a workable coul-
lection of materials in the fislds of man-
agement, industrial engineering, naval
tactics, and languages. The collection
consists of classified and unclassified
material in the form of scientific and
technical reports, books, periodicais,
and miscellaneous publications, The Li-
brary is the central depository for the
techanical and scientific reports issued by
the Bureau's field aclivities and con-
tractors. Book publications are princi-
pally in English but are also, to a limited
extent, in German, French, Swedish,
Dutch and Russian. Most of the documents
are domestic; however, since 1951, the
Library has assumed bibliographic con-
trol of the foreign documents, technicsal,
and scientific reports obtained from the
Office of Naval Intelligence, or from
offices abroad, either on a loanor on a
retention basis. This collection now
numbers 45, 000 documents.

As of January 1963, the total collection
numbered approximately 170, 000
scientific and technical reports; 25, 000
books and bound journals; 3, 000 pam-~
phlets covering industrial and government
standards and publications of an ephem-
eral nature; 560 periodical titles are
received of which 200 are bound annually.
Approximately 30, 060 of the older reports
are on microcards, and the new Thomas'
Register of Manufacturers catalogs are



being received on microfilm In addi-
tion, a small number of military period-
icals are also on microfilm., There is an
annual increase of approximately 15,000
reports and 2, 000 books and miscellane-
ous publications. The staff is presently
comprised of 12 professional and 3
clerical personnel.

£ % &

The foregoing is quoted from a report,
HReference (4), by John J. Nicolaus,
Librarian of the Bureau of Ships Tech-
nical Library. Full details of the
SHARP System are contained in this
report, and in order to obtain a com-
plete pinture and understanding of the
operation of the System, it is recom-~
mended that it be read before perusal
of the present document.

THE SYSTEM

The Project SHARP System has been
initially designed for the IBM 7080 and
1401 computers. All basic processing
is accomplished on the 7080 computer
while printing, file copying, card-to-
tape, etc., operations are carried out
on the 1401 computer. The minimum
configuration required includes:

1BM 7090

a. 32K core memory
b, two 1/0 channels

¢. four tape units attached to
each channel

d. on-line printer and card
reader

IBM 1401

a. 4K core memory
b. one tape unit

¢. one-line printer and card
reader

Software included IBM's 10CS and 9~
Sort with the Bell Laboratory Monitor-
ing Program (7090} and Autocoder
(1401). The IBM 7090 computer was ge-
lected because of its speed, size and

availability. However, many other data
processing computers on the market
could do the job as well or better.

Currently, there are three SHARP
master files to be maintained and eleven
formal outpute. The master files are for
the Bureau of Ships Technical Library's
periodicals, technical document biblio-
graphic data and corresponding technical
document subject matter encoded data.
Three of the outputs are designed to
Ifacilitate the maintenance of the three
master files. Six of the outputs repre-
sent the mechanization of four routine,
though basic, library functions - the
preparation of Ubrary 3x5 catalog cards,
technical document accessions bulletins, -
periodical accessions lists and periodi-
cal subscription order forms. The last
two of the eleven outputs are the results
of the bibliographic and subject matter
gearches.,

Library Catalog Cards

In all probability catalog cards will still
be used in mechanized Hbrary systems
to answer simple reference questions,
without resorting to computer searches,
particularty when the user knows the
source, report number, ete. Also, sub-
ject catalog cards will probably be main-
tained in order to encourage "browsing'
which many users will no doubt find
desirable. The object of this portion of
the SHARP System is to automatically
produce library cards, as a "by~product”
of the accumulated bibliographic data,
which were formerly typed and then re-
produced by photography, Now a single
IBM 1401 routine produces the library
cards quicker and more accurately,

For each document received, eight unit
catalog cards are produced to be used in
gource files, author files, contract num-
ber files, etc. In addition, up to six sub-~
ject heading cards may be produced de-
pending upon the individual document. The
data that is printed on the 3x5 library
catalog card is forwarded as additions or
corrections to the basic SHARP Biblio~
graphic master file., Figure 1 shows the
format of a 3x5 card. The operation of
the 3x5 routine is described below.
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As each record is read into the computer,
the information is edited and moved to
its print positions. A check i made to
see {f the information is blank. If it is,
the next information on that record is
processed or a new record is read in.
If the line is not blank, it is printed and
then moved w0 & storage area 1o be used
in printing the additionsal cards. The
cards are printed two at a time g0 that
all information is moved into two print
areas and then moved from one of the
two print areas intc storage.

When a new record containing a card
numbered 1 is sensed, the computer
recognizes that this is the beginning of a
new document. The program spaces to
the beginning of the next 3x3 card (this

is regulated by a special paper loop on
the 1403 printer) and transfers the infor-
mation in storage to the print arsas.
This process is repeated three times
giving a total output of eight 3x5 cards.
The program then checks to see if there
were subject headings specified in card
number 6. If so, the first two are moved
to the top of the next 3x5 card and another
two catalog cards are printed. This
process is repeated for the third and
fourth, and fifth and sixth subject head-
ings. Should there be an odd number of
subject headings pertaining to a given
document, the second ct.cd is printed
exactly like the basic cards, but cards
are alwaye printed two at a time.

Because of the limited space on 2 3x5
catalog card, only sixteen lines plus the
subject heading may be printed. There
are certain exceptional cases when nou
all of the information pertaining to a
given document can be contained on one
3x5 catalog card., When this occurs, the
condition is sensed as the data is being
moved to storage. The transfer of in~
formation to storage stops, the computer
spaces to the top of the next 3x5 card
form, the word "cont'" is printed, and
then the additional information is printed
on two 3x5 cards. When a new record

containing a card numbered 1 is sensed,
the computer proceeds as was described

above, s0 that the eight basic cards are
atill printed, but only two of the contin~
yation cards are printed.

All information is transferred from tape
to the print area with change of format,
except in two cases, In the case of an
extension card containing the sources
report number extension, only the first
22 of the 27 allowed characters are
printed. This is under the assumption
that a sources report number will never
exceed 48 characters.

The second exception occurs in the case
of the report title. The title may extend
for 68 or 69 characters on a given input
record. 'This is too long to {it on one
line of a 3x5 card. Beginning in column
30 which is the 28th character of the title,
a check is made for a blank. When a
blank is sensed, indicating a division in
words, the title is divided at that point.
The first half is moved to the print area,
printed, and moved to storage. This is
then followed by the second half.

When the Report Security Classification
of a document is "'C'' oxr "8 the word
"CONFIDENTIAL" or "SECRET" is
moved to the print area, printed, and
then moved to storage. This follows all
other information for the document.

A condensed seli-loading program deck is
used to run this problem. The input tape
should be placed on tape unit 1.

A special paper loop is needed on the 1403
Printer. This control loop regulates the
carriage conirol and insures proper
spacing of the material to be printed.

The format for this paper loop is as
follows:

ne Channel
1 1
2 2

20 2

38 2

56 2




Idne Channel
74 2
92 2
110 2

The control tape is cut at line 126, mak-
ing the loop exactly 21 inchesg long, or
the equivalent of seven 3x5 catalog cards.

In connection with the program, special
paper stock iz used on the 1402 Printer.
This paper stock is perforated horizon~
tally every three inches and vertically
into two five inch cards. Thus the li-
brarian can easily tear the output into
the 3x5 library catalog card size.

The printing mechanism on the 1403
Printer must be horizontally adjusted to
account for the narrower paper stock.
The left hand tractor is moved to the
extreme left and the horizontal vernier
ig then adjusted so that printing begins
one character from the leftmost print
position.

Library Accessions Bulletin

The Accessions Bulletin is one means
by which Bureau of Shipg' scientists and
engineers are informed of the availa-
bility of new technical documents in the
library. The bulletin contains biblio~
graphic data about the new technical
documents and is distributed to all
Bureau codes and Bureau field activi-
ties. As new documents are added to
the SHARP Bibliographic master file,
they are also selected for editing in the
Accessions Bulletin. The operation of
the Library Accessions Bulletin routine
is described below,

Input to the program is on tape with the
exception of a header card which fol~
lows the condensed self-loading pro-
gram deck., This header card is in the -
following format:

Cols
Date (MM~-DD~YY) 1-8
Volume 9-10

Cols
11-12
13-80

Nuraber
Blanks

At the outset of the program the heading
information is read in via the header
card and this information along with the
title of the bulletin is printed. The
volume and number are stored in memory
to be printed at the beginning of each ad-
ditional page.

The computer reads all records with
card numbers of 1 through 4 and edits
and stores in memory the following in-
formation: Source, Library Accession
Number, Report Security Classification,
Title, Author, Contract or Report Num-
ber, and Date of Publication. If the
Report Security Classification is a "C",
the word "CONFIDENTIAL" is also
stored in memory with the above
information.

Upon reaching a record with a card num-
ber of 5, a check is made to see¢ if a new
subject code has been reached. If it has,
the new subject title is printed. The
stored information is then moved line by
line to the print area and printed on the
1403. At this point the program skips
all records with card numbers of 6 and
proceeds to process the next document
in the manner described above.

A special paper control tape is used on
the 1403 Printer to regulate the carriage
control for thia routine. The format

for this paper loop is as follows:

Line Channel
5 1
585 12
71 1
121 12

Periodical Control System

One of the burdensome chores of a tech~
nical library is that of maintaining in-
ventory control over the many journals
and periodicals to which it subscribes.




The SHARP Perjodical Control System on
the IBM 7090 has as its purpose the
mechanization, to a kigh degree, proce-
dures for:

{a) Renewing periodical and journal
subsciptions on schedule.

{b) Updating changes in periodical
titles, prices, quantities, etc.

{c) Publishing periodical routing lists.

All periodical and journal data are main-
tained on the SHARP Periodical master
file which is processed in various ways
to produce three SHARP formal outpuis.

The Periodical Renewal List is produced
by an IBM 7090 routine which automat-~
ically processes geparate dome. *ic,
foreign, and service type publications
lists, giving the names, quantities, costs
and subscription dates of the periodicals
and journals. These lists are produced
well in advance of the expiration dates,
thus making it possible to accurately
forecast, for any period of the fiscal
year, expiration dates and funds required
for purchases and renewals. The com-
puter produced edit, not only gives the
information as to titles, costs, etc., to
the library, but serves as the enclosure

to procurement requests and is forwarded

to the agent ox publisher. The routine
also updates the SHARP Periodical
master files as to expiration dates so
that future passes through the file wiil
aonly retrieve items which need to be
ordered. The input to this routine is the
SHARP Periodical master file and an
expiration date card, and the outputs are
the three separate order forms.

The Periodical Routing List is also pro-
duced by an IBM 7090 routine. The input
is the SHARP Periodical master file and
the output is an edit which gives the
status of all periodicals and journals

with regard to routing availability, li-
brary reference avsilability, location in
the Bureau, etc. This edit is reproduced
and routed to all Bureau codes.

‘The routine interprets the coded values

of the master file parameters to produce
the output. Periodicals having certain
address eodes are not salocted for output.
Those having an '"S" in the type field and
space for the binding code are also
passed over, For those periodicals and
journals selected, the title, addressee
{if any) and routing code (check field) are
put on the list, The routing code is de~
fined as follows:

1. REF indicates the periodical is
available in the library for refer-
ence and not routed.

2. N indicates the periodical is re~
ceived irregularly and not routed.

3. "¥" indicates the periodical is re-
tained in the Bureau code (Division,
Branch, etc.) shown,

4, " () " indicates the periodical is
available and may be routed.

5. Blanks indicate the periodical is no
longer available and the accompany-
ing remarks should be noted.

The contents of the check field (cf) are
determined as follows:

1, If pubtication frequency is I, then
ef is N.

2. If reference code is R, binding code
is B and quantity is greater than or
equal to three, the efis ( ). If
quantity is less than three, cf is
REF,

3. If type is S aund binding code is B,
then cf is REF.

4, If reference code is R, binding
code is not B and quantity is greater
than or equal to two, thencfis ( ).
If quantity is less than two, cf is
REF.

5. If reference code is not R, binding
code is B and quantity is greater

;
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than ope, cf is { ). I quantity
equals one, than cf is REF.

8. If reference code is not R and
binding is not B, and quantity is
greater than or equal to one, of
is( )

7. I quantity is zero, and expiration
date is blank of is spaces.

Bibliographic and Subject Matter Search

One of the prime objectives of Project
SHARP is to give the Bureau of Ships
Technical Library the capability to ef-
fectively and quickly service requests
from scientists and engineers for tech~
nical information. These requests could
have a bibliographic and/or subject
matter origin. Two SHARP master
files (the Bibliographic and Subject
Matter) and two IBM 7090 routines make
up the major portion of the SHARP re-
trieval system. The bibliographic and
subject matter searches are handled by
sgparate but similar routines. In fact,
the bibliographic retrieval routine was
modified to produce the subject matter
retrieval routine.

In general, the search routine requires
the master file (subject matter or bib-
liographic as appropriate) and the en-
coded query as input. The query must
include the field(s) to be searched (such
as covering dates) the value(s) of the
field (such as the second quarter of
1964) and the type of search or operation
code(s) (such as 'less than" or "equal"'),
Each query is coded as a series of query
cards with each card pertaining to the
same query having the same query num-
ber. If the fields and values on different
cards have an AND relationship then the
query cards have the same query and
part numbers. If that relationship is an
OR, then the part number will differ.
Hence, each query card contains one
combination of field, value and operation
code which is linked (AND or OR) to
other query cards by the query and part
numbers.

For simple questions put to the system,
one query card is required. The average
bibliographic OR relationship search
{different question or different part of
the same question) requires 6 query
cards. The average subject matter OR
relationship search requires 3 query
cards. The search routine can handle
approximately 350 cards during one

pass of the master file, hence 350 simple
questions, 116 average subject matter
questions 6r 59 average bibliographic
questions can be anawered during one
pass (less than 5 minutes computer time)
of the master file.

The search routine reads in all of the
query cards (which are in query-part
number sequence) first. As sach card
is read in, a small package of “search
coding' is generated in the computer.
This ""search coding' package includes
the proper extractors, fields, values,
operation codes, compares, etc,, nec-
essary to interrogate the master file
for the conditions posed on the query
card. Generally, after 350 such pack-
ages have been generated, all of the
available computer core has been allo-
cated. After all query cards are read
in, the master file is read. As each
item of the master file is read, it is also
r:atched against each "coding package''.
If an item does not match any query card
in a group of AND cards, then that item
is not compared against anymore of that
AND group. If an item matches all of
the cards of an AND group, then a "hit"
is scored and the item is selected as
answering the query. In this way, the
master file is passed only once. The
speed of the IBM 7090 computer allows
the search to be made in the time that
it takes the computer to read the query
cards and master file, and print out the
answer. Hence, the routine is input/
output limited.

Bibliographic searches may be made on
the following fields or any combination
of these fields:

1. Document Security Classification
and Accession Number




2. Source or Originating Activity

3. Bource or Originator's Report
Number

4. Personal Author(s)

5. Contract, Grant, Economy and
Laboratory Project Number(s)

6. Covering or inclusive Dates of a
Report

7. Report Date or Date of Publication

8. Bureau of Ships Project, Subpro~
ject and Task Number(s) and/or
other Agency Project Number(s)

9. Defense Documentation Center
Accession Document (AD) number(g)

10. Defense Documentation Center
Availability/Distribution Limitation.

Subject matter searches may be made on
any combination of descriptors in the
Bureau of Ships Library Thesaurus,
Reference (3). The subject matter
search routine not only expects the query
cards to list the descriptors, but also
expects the syntactical relationships be-~
tween them to be indicated in terms of the
ro'es. If such deep searching is not re-
quired, then each descriptor may be
sesrched in every role, thus eliminating
syntactical relationships. The operation
codes for the searches are:

a. Equal (E)
b. Not Equal (NE)
¢. Leas Than (L)
d. Greater Than G)
e. Less Than or Equal (LE)
f. Greater Than or Equal (GE)

The outputs of the search routine ure the
accession numbers of the documents
retrieved and the query and part numbers

of the questions answered. A more

elaborate and personal output is obtained
by matching the above output against the -
SHARP Bibliographic master file, select-
ing the bibliographic data for each ac-
cegsion number, sorting this data by -
query and part numbers, editing the
data and distributing to each user his
personal copy of the bibliographic data
for his question only. This personalized .
cutput may be requested for both subject :
matter and bibliographic searches.

Magter File Maintenance

Basically the three SHARP master files :
are maintained in the same manner that 1
most data processing magnetic files are
maintained, namely:

a. New entries for the files are
computer~-checked for obvious
format and inconsistency errors.

b. Additions, deletions and changes
are made via the computer, as
required,

c. Special master file edits are pro-~
duced to aid cognizant personnel
in keeping abreast of the file status.

d. A sufficient number of current and
back copies of the files are kept.

These files are maintained on the IBM
7090 computer. For each file there is
(1) a format check routine, which ex-
amines appropriate file fields for numeric
values, alphabetic contents, restricted
ranges, and entries, etc.; (2) a sort
routine which sequences all file data he-
fore entries are made; (3) an update
routine which adds, deletes and/or cor-
rects entries of the master file and;

(4) an edit routine which prints out all or
part of the master file for review or
perusal.

The SHARP Bibliographic Master File

contains bibHographic data of technical
documents in the Bureau of Ships Li-
brary collection.

The fields on this file




include author(s), source{s), accession
number, title, security classification

and many others. The general file design
requires that each technical document be
repregented by no fewer than six basic
cards numbered cerd 1 through caxrd 8.
Each guch card contains the basic infor-
mation for a set of fields from the file,
for example, card 1 contains the name of
the Source and Report Number; card 2
contains the Report Tifle and Security
Classification of the Title; ete. Of course,
each card containg the necessary data
(securily classification, accession num-
ber, card number and subcard number)

to link the various cards for a given
document., When any field of information
on 2 card either requires more columns
than are available on the card format
(such az a Report Title extending beyond
68 digits) or requires more than one entry
(such ss 2 or more authors), then exten-
gion cards are used. The extension cards
contain the additional information, and
are linked and counted by their subcard
numbers which range from 1 {first exten-
sion) to 9 (limit of extensions)., Each of
the basic 6 cards has a subcard value of
zero. Codes are used to indicate whether
the extension cards contain new entries in
the field or left over data from other
cards. Not all fields may be extended
and some may be extended in only one
way. Hence, from 8 to 60 cards repre-
sent a technical document in the SHARP
Bibliographic file.

The SHARP Subject Mattexr Master File
contains codes descriptors which de~
scribes the contents of technical docu-
ments. These descriptors are grouped
by "link" and within the link are positioned
as "roles'., In general, a link re¢presents
a coded '"pseudo sentence(s)" describing
one intellectual relationship. As applied
in Project SHARP a link might represent
the indexing of a major theme or a major
subdivision of the ideas, topics or find-
ings of a technical document. Roles (see
Figure 2) indicate the function or "'part

of speech'" that descriptors play in links
or "sentences'. oles and links are

used in Project SHARP according to the
general definitions and rules developed

by the Engineers Joint Council (EJC).

The general design of the master file
requires that descriptors are punched in
columns according to their role value.
Each card in the file will hold one de~
scriptor for each role. Each card also
contains the security classification and
accession number of the indexed tech-
nical document plus the linkage code, card
number and subcard pumbey, The sys-
tem allows for a maximum of 26 (A to Z)
links for a single document and 3 maxi~
mum of 30 cards (which means 30 de~
scriptors in each role) for each link.
Hence a technical document may be
subject indexed with froem 1 to 780 cards.
The number of cards per link is counted
by the subcard number as 0, i, 2, . . .9,
A, B, C... . Thedescriptors are 7
character alpha codes which are taken
from the Bureau of Ships Thesaurus, and
identifier numeric codes of the Defense
Documentation Center Identifie egau-
rus Code Manual, Reference (14). (In
addition, combinations of the foregoing
are used to form alphanumeric identi-
fiers.) These represent, therefore,
general and specific descriptive acientific
terms and identifiers (sometimes referred
to as "open~-znded" terms) used to index
the Bureau's technical literature.

The SHARP Periodical Master File con~
tains logistics data on all Bureau of
Ships Library periodicals and journals.
Included are such information as peri-
odical cost, guantity, publication fre-
quency, and routing code. The general
design of this file requires that 2 cards,
linked by title code (unique for each
periodical) and card number, represent
each periodical or journal in the library.
Transmittal of changes and new records
for the file must include all corrected
fields (both cards). Deletions from the
file require only 1 card each with the
title code. The coatents of the data
fields may be interpreted as follows;

1. Reference Code (REF)

a. '"R" indicates a reference copy
retained in the library




. HOLE NUMBER DESCRIPTION
& Primary toples; principsl subjects
1 Inputs
2 Outputa
3 Undegirables; unneccessaries
4 Present, possible and later uses
5 Media; adverbs; adjectives; geographic locations

b Independent wvarisbles; causes

Dependent variables; effects

9 Passive recipients; location

10 Means of accomplishment

0 Document accession numbsr (Bibliographic data)
Figure 2, Role Functions

b. " A" indicates a reference
copy is not retained.

¢. "N" indicates not routed,

2. Binding Code (BND)

a. "B'" indicates a copy is re-
served for binding

b. 1" indicates a copy is retain-
ed for one year

¢. "2" indicates a copy is retain-
ed for two years, etc.

d. " A " indicates a copy is not
reserved for binding
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3. Title

This field usually contains the
title of the periodical. 1If it is
desired to retain a superseded
title of a periodical in the current
master file, then a fictitious
periodical record is created and
the title field contains:

a, Old title
b, "see"

¢. Current title

4. Routing Code (RTG)
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g, "M" indicates that the period-
ical is mailed directly to the
Bureau code designated in the
addressee fleld

b. "L" indicates that the period-
ical is mailed directly to the
library.

. Type Code (TYPR)

a. "D'" indicates domestic peri-
odicals

b. "F" indicates foreign
periodicals

c. "8" indicates service
periodicals

d. "G" indicates gratis
periodicals

Publication Frequency (FQ)
a. "D" for daily

b, "W" for weekly

c. "BW" for bi-weekly

d. "M" for monthly

e. "BM" for bi-monthly

f. "SM" for semi~monthly
g. "SA'" for semi~annually
h. "A™ for annually

i. "Q" for quarterly

j. "I'" for irregular

k. "X" for exceptions

. Renewal Frequency (FR)

This field contains the renew-
al interval in years,
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8. Expiration Date (YYMMDD)

This field contains the date on
which subscription expires. YY=
year, MM = month, and DD = day.

9. Title Code (ID number}

A numeric code assigned to each
periodical to uniquely identify the
pericdical and {0 preserve the
alphabetic sequence by title.

Quantity (QTY)

This field containg a2 pumber which
indicates how many copies of a
periodical are received by the
library.

11. Unit Cost (XXXXYY)

This field confains the cost per

periodical and XXXX = dollars

while YY = cents.

12, PR Number

This field contains the procure~

ment request number under which
the periodical was ordered.

Each SHARP file is maintained on mag-
netic tupe. A physical record on tape
contains the data for a technical docu~
ment, a link, or a periodical, respec-
tively, in the Bibliographic, Subject
Matter or Periodical file, Subject in-
formation and bibliographic data about
each technical document are recorded in
the Subject Matter and Bibliographic
files respectively, and are cross ref-
erenced by security classification and
accession number keys. The file formats
and key punch instructions are listed in
Appendix C.

THE SEARCH STRATEGY

The term "'search strategy' refers to
the totality of procedures and facilities



required to initiate and complete a
library search. Briefly, in project
SHARP, thig involves the following:

1. Technical literature is received
by the library, indexed, and
forwarded to David Taylor Model
Basin for inclusion in the Bibli-
ographic and Subject Matter files,

2. Technical questions are received

from the users.

(]
*

Librarians interpret the bibli-
ographic and/or subject matter
nature of the questions and sub-
mit appropriate SHARP query
forms to David Taylor Model
Bagin., The Bureau of Ships
Thesaurus and the Engineers
Joint Council manuals are used
as guides in this step and in step
1 above.

David Taylor Model Basinformats
the queries into IBM cards indica~-
ting their AND or OR relation-
ships.

5. The query cards are processed
against the Bibliographic or
Subject Matter file on the IBM
7090 computer and the accession
number and user identification of
all "hits" are printed on-line and
on tape. The tape output may be
sorted and used to edit "personal"
reports for each user.

To accomplish the above, key punch-
ing, card-to-tape, tape printing and
digital computing facilities are used,
Some of the more difficult aspects of
the above, include coordination be~
tween the process of indexing the
general text of the documents, and
indexing specific questions in such a
manner that the maximum number of
relevant "hits'" will be scored during
the searches. Thia report is pri~-
marily concerned with the computer
portion of project SHARP. References
{4) and (i0) give details of the other
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aspects of the search strategy.

Bureau of Shipg Thegaurus

The Bureau of Ships Thesaurus serves
two purposes. First, it is a gulde to
technical terms, their synonyms and their
hierarchical relationships. As such, the
Thesaurus is an indexing tool for both
storage and retrieval, It is a code book
of descriptors and a focal point for
efficient vocabulary development and
expansion. Second, the Thesaurus ig a
means of descriptor and vocabulary
conirol, so important in computer ori-
ented systems. All questions as to
proper spelling and moaning (wih re-
spect to interrelationship of terms) are
resolved by the Thesaurus. The terms
that are included, are general scientific
and engineering words and special terms
peculiar to the subject areas and functions
of the Bureau of Ships.

The relationships of terms, shown in the
Thesaurus are synonymous, hierarchical,
and general. They are designated by

the words "use', "includes', "broader
terms'', "narrower terms', and "related
terms'',

Synonymous relationships are indicated
by:

1. "'use' to specify the term (with the
same Or nearly the same meaning),
selected by convention, to be used.

2. "includes" to specify other terms,
in the Thesaurus, which have
similar meaning, have become
obsolete or outmoded and have
variant forms and abbreviations.

Hierarchical relationships are indicated
by:

1. "broader terms" to specify those
terms which embody or cover the
present term.

2. "narrower terms'' to specify those
terms, which the present term




embodies or covers.
General relationships are indicated by:

1. "related terma' to indicate pop-
ular and/or restricted associaion
tion, frequent usage, etc.

The Thesaurus also contains defini-
tions and remarks as scope notes,
which are used to distinguish between
jdentical terms with different mean-
ings, to define unfamiliar terms, to
limit the definitions of terms and to
provide special instructions as to the
use of ceriain terms.

Engineers Joint Council-advocated
xing System

Reference (6) explains the details of
EJC's indexing system of links and
roles. A brief summary of the ra-
tionale of this system will be given
here. Scientists and engineers use
words to communicate ideas and facts
and any simple indexing scheme would
use these words or some unique trans-
formation thereof. But words alone
would not suffice, unless they were
grouped (or linked) together to convey,
at least intellectual relationships.
These intellectual relationships could
be crystallized into more definite
meaning, if the function (or role) of
each word were known and specified,
In this manner, terms grouped to-
gether as links with role indicators
simulate "sentences' in which the
"narts of speech' correspond to roles.

As a storage and retrieval tool, this
indexing scheme has simple logic
which is intuitively valid. If the words
of two "sentences'' are merely listed
together, the meaning and information
conveyed is less precise and confused,
than if the two sets of words were listed
listed separately. For example, if
"U,8." and "economy' were in one
"sentence' and "England'' and “war"
were in the other, having all four
words listed together, the topics under

Pt
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discussion might be ¢onstrued to be (1)
English economy, (2) U.8. economy,
3 U.5. - Engligh economy, (4) U.8, -
English war, (5) war economy, ete. If
the function of each word, could be
indicated, then it would be possible to
convey still more discriminant meaning
and precise information. Assigning
rolea to words roughly corresponds to
arranging the words into "sentences",
For example, the words "chamber' and
"music’ without functions assigned,
would raise the question, '"chamber
music" or "music chamber 7' « two
related, but different subjects.

The EJC system is adaptable to both
manual and automatic implementation.
As a manual operation, the indexed data
should be available in several sequences
(one each for role-major, link-major,
acoession number-major and descriptor~
major) to allow easy manual searching.
As an automatic operation, the indexed
file should associate accession number
and link so that gll ¢f the terms within a
query (having an AND relstionship) may
be gearched on a link basis for the docu~
ments. The EJC scheme, as applied in
project SHARP, allows up to 26 links

(A to Z) for each document and uges the
ten role indicators summarized in
figure 2. The meaning and explanations
of the roles in Appendix B are taken
from Reference (4).

Subject Matter Search

The subject matter search is accom-
plished by one routine {run 25). The
inputs are the query cards and the
Subject Matter Master File. The output
is the on-line printout of accession
numbers and query-part numbers of all
gearch "hita' and the same information
on tape which may be used to select the
bibliographic data of the "hits",

Query cards represent the encoding of a
question. The process of encoding re-
quires the indexer to determine (1) how
many simple queries (or OR relation-
ships) into which the original question



should be formatted, (2) what terms
will be used and (3) into which roles the
the terms will be placed. The indexer
uses the top half of the query coding
sheet (Figurc 3). A coder fills in the
bottom half of hits worksheet, con~
sulting the Thesaurus for proper
spelling of codes. Each descriptor
and its role can he determined from
the query coding sheet. The des-
oriptor - role combinations found

on the same sheet have an AND re-
lationship, while those on separate
sheets have an OR relationship, The
OR relationship is required for (1)
entirvely different questions, (2) differ-
ent parts of the same question or (3)
different strategies for answering a
single question.

Query cards are coded and key
punched from the guery coding sheets,
acoording to format requirements of
the search routine, The cards contain
the following fields:

1. Line number
2. Query number
3. Part number
4. Role number
5. Operation code
6. Descriptor

The search routine requires that all
cards having an AND relationship be
consecutive. ‘The line number field,
which is numbered consecutively, is
used to facilitate card handling and

is not looked at by the search routine,
The query and part flelds are used to
identify the query and its parts, and
by the search routine to determine
AND or OR relationships between the
cards. The operation code indicates
to the search routine the type of
compare (equal, not equal, less than,
etc. ) required between the descriptors
on the query cards and the master
fiie,
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Any combination of descriptors and roles
may be subject mafter searched. All
combinations having the same query and
part number are matched link by link
against the master file. Searches across
links nullify the indexing scheme. Hence,
the AND relationship correspouds toa link
in query enceoding. It is not necessary
that the query cards contain all of the
terms within a link before a document is
gelected on the basis of that link, but
rather that the link containg all of the
desoriptor-role combinations of the AND
query cards. As mentioned earlier, the
search routine can process about 350
query cards during one pass of the
master file,

1f the bibliographic data of the "hits' are
required, three additional routines must
be run. The firet routine (run 22}
eliminates duplicate accession nurabers
picked up when one AND combination
gelects the same document several times
baged on the query matching several links
of that document. Run 22 also selects
the bibliographic data from the Biblio-
graphic Master File, The second routine
(vun 23) sorts the bibliographic data on
query, part and accession numbers. The
third routine (run 24) edits the data for
transmittal to the user. The edit puts
the answers for different users on differ~
ent pages.

Bibliographic Search

The elements of the bibliographic

search correspond closely to those of

the subject matter search., The biblio-
graphic search is also accomplished by
one routine, the routine that was modi-
field t o create the subject matter search.
The inputs t o t his routine are the biblio-
graphic query cards and the Bibliographic
Master File. The output is a list of the
accession, query and part numbers of
the search 'hits'' printed on-line and on

tape.

Bibliographic query sheets are submit-
ted by the Bureau on the forms (Figure 4)
used to submit data for the Bibliographic
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Master File. As a query sheet, the
question is filled in the remarks
block, at the bottom of the form, and
the values of the fields to be searched
are placed in their appropriateblocks.
When a range in values is involved,
the upper and lower bounds are both
listed in the proper field block. Query
cards are formulated from these
worksheets. Generally, each work-
sheet represents AND relationships
between the fields marked. However,
because of ranges in values, for

some flelds, it may be necessary to
formulate OR relationships to com~
pletely anawer the question. Examples
of this are given later.

Query cards contain the following
fields:

1. Line number
2. Query number
3. Part number
4. Field code

5. Operation code
6, Field value

The line number, which is not locked
at by the search routine, is put in to

Line No. Field
1 Author
2 Publication Date
3 Publication Date

Questions involving ranges on
covering dates require special
attention because every document,
whose covering period intersects

facilitate card handling since all AND
related cards must be together. The
query and part number fields are used
to identify the query and its parts, and
are also used by the search routineto
determine AND and OR relationshipa. The
field code is a number to indicate the
field (author, source, security clas~
sification, ete.) to be searched. The
operation code {equal, not equal, less,
ete. ) indicates the type of compare
required. The field value is the actual
value (author's name, publication date,
ete. ) to be compared by the search
routine.

One problem, associated with the bib-
liographic search, is that of proper
spelling when searches are made on
such fields as author and contract num-
ber. Since the search routine matches
each field character by character, no
variation in spelling is allowed between
the query card and the master file. For
example, A, T, Brown is different from
A, T. Browne, is different from Brown,
A, T. is different from Art T, Brown,
etfc,

When a question involves a range of
values on a search field, at least two
query cards on that field will b
required. For example, if the question
is "list all documents by A, T. Brown
published in the last quarter of FY 83,"
then three query cards are necessary:

Operation Value Query Part
= A, T.Brown 1 1
> 3/31/64 1 1
< 7/1/64 i 1

the covering period on the query
card, should be selected. Four
possible variations of this may oc-
cur, as illustrated in Figure 5.




Covering Period
Query Card :r .“,
Document A § ey §
Document B l-———-—ir-——-i g
Document C § I ‘ —
Document D - , ; -

Figure 5. Possible Query and Document Covering Period Intersections
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In case A the document covering date
falls within the covering date of the
query. In case B the document's cov-
ering period starts before the cov-
period of the query and ends within

it. In case C the document's cover-
period starts within the covering
period of the query and ends outside
of it. And in case D, the document's

covering period starts before and ends
after the covering period of the query.
Each query involving the covering
period must make allowance for

these possibilities. For example, if
the question were '"list the documents
of A,T. Brown with a covering period
of 1 Jan 64 to 1 May 64", then the
following search sirategies will suffice:

Line No. Field Operation
1 Author =
2 End Covering Date =
3 End Covering Date <
4 Author =
5 Start Covering Date x
] Start Covering Date £
7 Author =
8 Start Covering Date <
9 End Covering Date =

Coordinated Search

A coordinated search is one requiring
both the subject matter and bibli-
ographic search routines. For exam-~
ple, "List all reports on mathematical
development of ship lines published

in 1960 and 1961 by David Taylor
Model Basin or Navy Electronics
Laboratory.' Such a question may

be answered by a subject matter
search (or bibliographic search)first,
followed by a bibliographic (or cub-
ject matter) search based on the re-
sults of the former gearch.

Which gearch should be accom-~
plished first? In general, the first
one should be that which will eliminate
the largest number of documents. In
the example above, a subject matter

Value Query Part Case
A.T. Brown 1 1 A&LB
1/1/64 1 1 A&B
5/1/64 1 i A&B
A.T. Brown 1 2 A&B
1/1/64 1 2 A&B
5/1/64 1 2 A&B
A.T, Brown 1 3

1/1/64 1 3

5/1/64 1 3 D

o
search on "mathematical development
of ship lines' should net far fewer hits
than a bibliographic search on 'reports
by DTMB or NEL in 1960 and 1961."
Hence, in this case, the subject matter
should be run first. The results of this
can then be run through the biblio~
graphic search. In many cases during
a coordinated search, a second one
would not be required since the number
of "hits" for the first are go few that a
glance at these "hits' suffice for the
second. This is particulary true when
the first search is the subject matter
search.

Coordinated searches are indicated by
the Bureau of Ships by the transmittal
of both subkject matter and bibliographic



query coding sheets. The same query

and part numbers are used on both
forms. In order to keep the "noise"
at a minimum, coordinated searches
ghould be run separately. For ex-
ample, if the "ship lines" question

is run with several other questions,
for instance as a subject matter
search firgt, then the results of these
guestions may have documents, other
than the "sghip lines' answer, which
meet the bibliographic requirements,
namely, published by DTMB or NEIL
in the 19680-81 period. All such doc~
uments, other than the "ship lines"
answers constitute "noise'’. This kind
of "noise" is avoided by either pro-
cegsing coordinated queries alone or
by selecting off the assession numbers
of the coordinated search before the
second half of the coordinated

search is started.

THE ROUTINES

Often, in information retrieval
systems, a prime goal is real time
operations using random access de-
vices and techniques. The motivation
for such a goal is usually a combi-
nation of the following factors:

1. The problem to be solved has
an instant response requirement
24 hours a day.

2. The problem has an immense
data base.

3. The computer used has been
} ~ocured to solve the one
problem only.

4, The computer used has interrupt
and extensive random access
features.

. The problem is monitored and
maintained by highly
specialized personnel.

()]

In the case of project SHARP, the
second factor applies. Aiter several
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thousand documents have been placed
on both the Subject Matter and Bib-
Hographic Master files, SHARP's data
base will require several reels. Daily
or twice dally responses will probably
suffice for batched queries from the
library. Project SHARP shares David
Taylor Model Basin computers and
facilities with over 300 other problems
which require from 1 minute to 40 hours
of computer time. Hence, an efficient
operation using the principie of modu-
larity has been the goal in project
SHARP,

At present, 27 routines make up the
SHARP computer system. Six are sorts,
seven are edits and fourteen are search,
updating and general processing routines.
These routines are linked together mod-
ularly sothat separate operations (updates,
searches, sorts, edits, etc.) may be
performed independently of each other,
depending on the nature of the requests
for service and the amount of computer
time available., In general, each

routine processes its files in less than
three (3) minutes. When the maximum
number of query cards are being pro-
cessed by a search routine, the pro-
cessing time is about 3 minutes per 1000
documents,

Bibliographic File Maintenance

The maintenance system for the Bib-
liographic Master File consists of
Routines 1 thru 3, a sort, a format
check, and an update routine.

Routine 1 - Sort

Routine 1 is an IBM 7090 generated sort
(9-sort). The fields sequenced are
security classification, accession num-
ber, card number and subcard number.

Routine 2 - Format and Consistency
Check

The SHARP Bibliographic record con-
sists of at least six cards, numbered 1
thru G, vepresenting a document. Each

;
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card contains major data fields, such
as, author, title, etc., and when the
data field exceeds the number of col-
umns on a single card, then additional
cards (subcards), having the same
card number, are used. This routine
checks the validity of the data fields
and the presence of all proper cards.
Errors fouud are put on tape and ap-
propriate on-line printouts are made.

Routine 3 - Update

This routine updates the Bibliog-
raphic Mastor File by adding new,
deleting obsolete and/or changing
incorrect items. Error conditions
exigt when this routine (1) attempts
to add to the master file an item
which is already on the file or (2)
attempts to delete an item which is
not in the file.

All of the data for a document may be
deleted at once by inserting "ZZZZZ2"
in columns 1 to 8 of the correction
card. Certain fields and cards may
be deleted individually by inserting
"E$$$$S$" in appropriaie Jdelete cards.

Accessions Bulletin and Catalog
Cards

Routines 4 thru 9 are the programs
that produce the 3x5 Library Catalog
Cards and edit the Library Accessions
Bulletin,

Routine 4 - Sort

Routine 4 is an IBM 7090 generated
sort. The keys sequenced by this
routine are security classification and
accession number. This sort pre-~
pares the data for the format check.
The input is a list of cards containing
security classification, accession
number, subject code and selection
code of documents to be edited as 3x5
cards and/or accessions bulletins.

Routine § ~ Format Check

This routine verifies the format of the
work list described above and (at the
same time) by madching the list against
the Sharp Bibliographic Master File
selects the appropriate data from the
file, inserting the proper subject code.
Before the data goes to output the selec-
tion code is examined. Ifthe code is a
"1, the items are put on cuiput 1 only,
if it is a "2" the items are put on output
2 only and if it is a "3", the items are
put on both outputs. QOutput 1 file is
then processed for the Library Acces- e
sions Bulletins and output 2 is processed
for the 3x5 catalog cards.

Routine 6 - Sort

Routine 6 is an IBM 7090 generated sort.
The keys for sequencing are subject
code, security classification, accession
number, card and subcard number.

Routine 7 - Separate by Class

Routine 7 is designed to separate the
classified data from the unclassified to
facilitate handling. This routine checks
the security classification field and if it
finds a ""C" or "8", the data is put on the
first output file. If a "U" appears in the
field, the records are wriiten on output
2 file, An on-line printout occurs giving
the number of records on each file at the
end of the run.

Routine 8 - Edit

Routine 8 is the edit for the Technical
Library Bulletin. This routine is pro-
grammed for the IBM 1401. The heading
information is read into the 1401 computer
via header card and stored in memory to
be printed at the beginning of each page.
The computer then reads all records

with card numbers 1-5 and edits the
necessary fields. All records with card
number 6 are skipped. See Figure 6,




BUREAU OF SHIPS
TECHNICAL L IBRARY BULLETIN

VoL, 19, KO, 3

D22 S~564
L IBRARY
NUMBER
TECHNICAL REPORTS
BASIC MATERIALS, PROCESSES AND PRINCIPLES
i - - T UURAYAL BOTLER AND TUSBIRE LASORATORYE - - - : - uiplaor
PROJECT A-498¢
SODIUM SULFITE WATER TREATMENTY ON THE CVA-60 BOILER
REVIEW OF THE RESULTS OF THE INVESTIGATION.
PRELININARY REPORT.
MURDOCHK s Js Wa
Te29:63
STANFORD RESEARCH INSTITUTE. V103567
NOVEL HEAT-RESISTANT HVDRAULIC FLUIDSs MONTHLY REPORY
NOe 41y 28 SEPTEMBERww27 OCTOBER 1963« CONTRACY NOBS
AB248. 7 NOVEMBER 1963+ (S-RO01-03-01)
STANFORD RESEARCHM INSTITUYE. Ul103aS7S
NOVEL~RESISTANY MYDRAUL IC FLUIDS. MONTHLY REPORT NO.
12s 28 OCTOBER--27 NOVEMBER 1963+ CONTRACT NOBS 88248.
11 DECEMBER 1963, (5~R001-03~01}
NAVY MARINE ENGINEERING LABORATORY, ui103sae
LETYER REPORY 75 134F,
INVESTIGATION OF EXPERIMENTAL MANGANESE-SILICON THERMO-
ELEMENTYS . RESEARCH AND DEVELOPMENT REPORT. OFFICIAL
USE ONLY
21004 ,43
STANFGRD RESEARCH INSTITUTE. u103586
THERMOELECTHIC MATERIALS. QUARYERLY PROGRESS REPORT
NOe 2+ 8 JULY=~8 QCTOBER 1963: CONTRACT NOBS 88487.
I NOVEMBER 1963+ {(5~R007-32-01)
OQUANTUM, INCe u103883

DEVELOPMENT OF TREATMENTS PRODUCING LOW-FRICTION
SURFACES ON ELASTOMERSs FINAL RLPORT.: 15 FEURUARY~~
30 NOVENBLR 1963. CONYRACY NOBS 84%03. (S~ROO07-03-03,
TASK 1003)

1s03:,64

Figure 6, Sampie Page from a Library Bulletin
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Houtine 5 - Edit

Routine 8 performs the editing of the
3x5 catalog cards for the Bureau of
Stips Technical Library. Al infor-
mation pertaining to a given document
and stored on the input tape is repro-
duced on the 3x5 catalog card., For
each document this program repro-
duces eight 3x5 unit catalog cards.

In addition, up to six subject head-
ings may be produced depending upon
the individual document. See Figure 7.

Pe File Maintenanoe

8ix routines are needed to produce an
updated Periodical Master File,
which is then used to produce (1) a
Master List of Periodicals, (Report
1); the Periodical Status List,
{Report 2); and (3) Domestic, Service
and Foreign Order Forms, (Reports
3A, 3B, and 3C). See Appendix A,
The programs used for maintaining
the system and producing the reports
are Routines 10 thru 15. These
routines are briefly described below.

Routine 10 ~ Sort

Routine 10 is an IBM 7090 generated
sort used o sequence correctioncards
that have been punched from the
marked~up periodical list. The keys
of this sort are title code, card num~
ber and correction code.

Routine 11 - Format and Sequence
Check

Routine 11 is a format check of the
sorted correction cards. The se-
quence is also checked. Format or
sequence errors are typed out on line.
At the same time the incorrect items
are put out on an error output file.

If there are no errors in the data, '""NO
ERRORS" will be printed.

Routine 12 - Update

Routine 12 is an update used to
produce the current periodical file.

The inputs to this routine are the sorted,

. formatted correction cards and the

periodical file. The routine maiches
the two files on title code and depending
on correction code deletes, inserts or
replaces the appropriate item. An on-
line printout will indicate the error -~ a
match found for an insert item, or no
match found for a deletion item.

Routine 13 - Edit

Routine 13 is used to produce an edited
listing of current periodicals in the
master file. Each input record is edited
to produce & lins item of the "Master
List of Periodical', In addition to
editing, the total cost of the document is
computed. Error conditions such as
misgsing cards and the data out of se~
quence, are indicated by on-line typeouts.
See Figure §.

Routine 14 - Edit

Routine 14 produces the Periodical
Status List, which is routed to the users,
showing the periodicals and journals
acquired by the library and their avail-
ability in the library for either reference
or routing, or their availability in
cognizant codes of the Bureau., See
Figure 9.

Routine 15 -~ Edit

Routine 15 selects from the Periodical
Magter File all records which contain
the expiration date specified by the
"expiration date card' (input 2). The
selected records are edited to produce
the Order Reports for expiring domestic,
foreign, and service periodicals. All of
these reports are produced in this run by
determining from the type code of the
selected item, the type report to be pro-
duced. Type code contains a "D" for
domestic, "F" for foreign, and "S" for
service, Two basic computations are
made for each order report: (a) amount=
unit cost x quantity for each periodical,
(b) total amount of an order report.
Whenever ithe total amount for a

EEEEEEEEEEEEE——— S
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PERIVEICALS RE(EIvVED vy THE TECPWNILAL LiBRAWY

1 JARDARY 1064 FAGE 0
REF  AVALILABLL 1M THE LIBRARY - ~UF Auylee
M RECEIVEC IRREGULARLY - NOY RUUTED
. Refa kel ik LOUDE INOICATED

Chple Ih PAREANTRESIS
1P RUUTIAG 15 REQUINEL

i b AldE JUURNAL (aMeR IMST OF ARRONSLTILS ARD &S IRUY
ARY JUURNAL (AMEY RUCKET S0UY [SEE &IAR JOURNAL]
F A5EA  JUURKAYL
3 ESRRAE JDURNAL 18F SOC U BLAY ®WryRIGL RIR CUND E~GR%3
ALCOUNTING ARD CATA PROCLSSING 1SEE DAYTA BRUCESSINGD
SELOUNTING AEVIES
ACCUSTICAL SEULRTY OF AMERICA, JULKRAL
MLTA FETALLUBGICA
ACUSTECA
AGWIRISTLAT IVE MARAGCSMENT
ADFIRISTHATIVE SCIENCE QUARTERLY
SDVANCED MANAGEMENY [5EC ADVANCED MaN~OFFICE RXEC)
£ } ADVARCED MANAGEMENTY
t 3 BERTAL (NMBRCCKRPS WIRFLESS TELEGRAPHM Cy. LID}
AERDSPACE ENGINFERING {SEb ASTRONAUTICS AND AER NG}

{ 3 AEROSPACE MENAGEMENT

s AGING 264

.

P M
R e o L A

s AGRICULTURE AND FOOO CHEMISTRY 53u8

BIR LUNCITIONING, HEATING AND REFRIGERATION MEWS
AR CONEITIONING, HEATInG AND VEMNTILATION
BIR-CUSHION VEMICLES

ATRCRAFT AND MISSILES (SEE A£RQOSPALE MA {AGEMENTY

-
o

«AIRMANS GUIDE
REF ALL HANCS
REF AMERICAN BOOK PUBLISHING RECORD
REF AMERICAN BUREAU OF SHIPPING BULLETIw

AMER ICAN BUSINESS (SEE ADMINISTRATIVE MANAGEMENT)
ARERICAN CERAMIC SOCIETY BULLETIN
AMERICAN CERAMIC SOCIETY JOURNAL
AMERICAN CHEFICAL SOCIETY JOURNAL
AMERICAN CROSBY CLIPPER
REF AMERICAN DOCUMENTATION

AMERICAN FOUNDRYMAN {5ttt MODERN CASTING)
t } AMERICAN GEOPHYS{CAL UNIUN TRANSACTIONS

CAMERTCAN HORCLGGISY AND JEWELER 66

{ } AMERICAN JOURNAL OF PHYSICS
AMERICAN LUMBERMAN (SEE BUILDING MATERIALS MER)
AMERICAN MACHINISY
AMERICAN MATHEMAT ICAL MONTHLY
ANERICAN MATHEMATICAL SUCIETY, BULLETIN
AMERICAN MATHEMATICAL SUCTIETY, TRANSACUTIONS
BMER[CAN METAL MARKET
AMERTICAN GIL CHEMISTS SUCIETY JUURNAL
AMERICAN PAINT JOURNAL
AMERICAN PHYSICAL SOCIETY, BULLEYIN
AMERICAN PRIATER (SEE INLAND PRINTER-AM L]1THOG)

—~ o o
- -

o .~
- — o —

Figure 9. Sample Periodical Status List
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particular type periodical exceeds
the funding level, the fotal amount is
printed on the bottom of the current
page and a new page of the Order
Report is started with the next input
itema. See Fipures 10a, 10b and ie.

In addition to the editing, the master
file ig updated when the expiration
data matohes the item on the file, A
new expiration date is computed as
follows:

Year of sxpiration date on master
file plus renewal frequency equals
updated year of expiration date. This
new dute 1z lnserted in the Master
File. If there is no match, the item
is put out un the new masier file
without modification.

Sublect Matter File Malutensce

The Subject Matier Master File is
maintained by three bagie rovtines -
plus an edit which is used as a work-~
sheet. This system is composed of
Routines 16 thru 19,

Routine 16 - Sort

This IBM 7090 generated sort se-
guences input data for updating the
Subject Matter File on the following
keys: classification, accession num-
ber link, card number, amd subcard
number.

Routine 17 - Format

Routine 17 is a format check of all
significant data fields of the correc-
tion items before the master file is
updated. In addition to data verifica-
tion, this routine alsc groups the
subject matter data by links. The out-
put record contains all data for a
given link. Some of the fields checked
ave classification, accession number,
and linkage. If the input file contains
more than 30 items (the limit) with the
same link, classification, and acces-
sion number, the Gata is rejected and

27

an on-line message is printed out to that
effect. Also each input item is rear-
ranged according to the output format,

Routine 1§ - Update

Routine 18 is used to xeep the Subject
Matter Master File current. CObsolete
items are deleted and new itews are
added. All corrections are made by
linkage (security classification,
accession manber and Unk), This means
that in order to correct zn error in any
given link, the entire iink must be
deleted by the use of one correction card
containing a zero in the corraction code
field. Error conditions occur when there
are no matching cards on the master file
for a deletion items or when there is &
match for an insertion card. The error
iterns are put on tape and a message
that effect is printed out.

Boutine 18 - Edit

This routine edits the Subject Matler
Master File. There are two inputs to
this routine, the Subject Matter Master
File and a card confaining the date, This
card must be inserted behind the binary
deck. See Figure 11.

Biblographic And Subject Matter
Searcheg

Five routines are needed {o accormplish
the Hibliograpbic and Subject Matter

searches. These are Routines 21 thru
25.

Routine 21 ~ Search

Routine 21 is the Bibliographic Search
routine for the retrieval system. The
two inputs to this routine are the Bib-
liographic Master File and the query
cardas. These cards are matched against
the file until & "hit"” occurs. When this
happens, the accession number from the
Bibliographic Master File and query and
part number from the query cards are
written on tape and at the same time
printed on-line.



DOMEST 1 SUBSCRIPTICY RENERAL FOR BUREAD OF SHIPS TECHNITAL LIDBRARY

LTER RUNEER 1514, QY URIT PRICE  AMOUNT
UYohe HAVAL INSTITUIE PAQLEERIN.S t &.900 42,90
Yehe NbWd AND WORI D RePORY i 5056 22,00
BWASPINGTON SULENLCE TRENDS ] 40,09 &0,00
WELLING ENGINEER L] 2.8% 2.8%
WELTING JOURKAL 3 T.70 2.0
wiRE AND RADIO CUMPUNICATIONS 1 1,88 1,80
WIREL ANT WIRE PRODUCYS i .25 T.2%
WORLD POK 5 GND THE MARInEM H 4,86 .89
Al i 5 Hoh{ 21.0¢

TOTAL AMOUNT 169.80
ommtend e e W\fﬁ‘f"‘\.‘ R W \,»/\,'J“"' WM\.’M"\N\
Figure 10a. Sample Domestic Subscription Renwal Form

FOREIGN SUBSCRIPYION QENEWAL FOR BUREAU OF SHIPS TECHNICAL LIBRARY
ITEM NUIMBER TIYLE oYy UNIT BRILE AsDUNY
FURUPEAN SHIPBUILDIRG s 900 56,00
FIRE 1 h,50 ko554
FOUNDRY YRADE JOURNAL 1 12,50 312.50
HEROLOGICAL JOURNAL 8454 3 3.50 2.5
HOWERING CRAFT AND HYDROFOIL 4 10.06 20.03
ILLUSTRATED LONDON NEWS 2 21.00 2.0
INDUSTRIAL ELECYRONICS 2 8.50 17.25
INSTITUTE OF FUEL JOURNAL 1 21.00 Fa P
INSTITUTE GF MARINE ENGINEERS, TRANSACTIONS y 22.70 88.10
INSTITUTE OF RAVIGATION, JOURNAL 2 T.00 U A}
INSYLITUTION OF ELECTRICAL ENGINEERS, JOURNAL 3 18,00 42.50
INSTITUTION OF ELECTRICAL ENGINEERS; PROCEEDINGS & 28.00 12450
INTERNAT IONAL SHIPBUILDING PROGRESS L) 14,00 56.30
TOYAL AMOUNY 468a50
_“_,aa\\’,a\J/\v,z*\\J,/\h«,,—wd\\v}/~\\¢/~5“~\~{//\\\\‘,f\\m//\’,A\\J/ﬁ\\’,z«‘,,\\",~\\“’~,,wﬂm~“

Figure 10b. Sample Foreign Subscription Renwal Form

SERVICE SUBSCRIPTION REMEWAL FOR BUREAU OF SHIPS TECHNICAL LYBRARY

ITEM MUNBER TITLE Q1Y UNLT PBRICE  AMOUNTY
COMMERCE CLEARING MOUSE. CONTRACT APPEALS DECISIONS 150 i 70.00 70.00
COMMERCE CLEARING MQUSE. CONTRACY APPEALS DECISIONS 152 t 70.00 70,00
COMMERCE CLEARING HOUSE. GOVERNMENT CONTRACYS REPYS 1%0 1 150,00 t90.00
COMMERCE CLEARING HOUSFe GOVERNMENY CONTRACYS REPTS 152 1 190,00 150.00

TOTAL AMOUNT ARC. 00

Figure 10c. Sample Service Subscription Reuwal Form.

28

|



1pE onld ieisep Joyew walqng ojdmug 1Y sandig

S LTYR
IR EL
HENY SRS
b T P Tk 7 ]
AGBENGD CH3 I E ]
HHA LS X .
TG .
NOISIT PAWYILS :
Lo b2l S INGOE
SHILNTD SHIINTY S1532: k]
T g Be
BHALSYD SHATTYA
TMIOMAL S 16D
VANYTLS  ER L
SHILNID oI HY3I0 e )
AUNISYS
TS &
HiINY LS cCHYID
SHrANH HYIDO0IY
SHYIT CHTLIN
HYIHOTIN HAMHDOV¥L .4
BHNLSYD
TRIBHOYL
MiINVILS INTENNL
S WD AUNLSYD 8
ENJG¥NE
auN1SYo
HEiKVYTLS
SINA0YD SIATWA v 912190 n
YIGNAN S¥TID
0y ITCH 6 370y 4 MMy 3 3708 Lo i 43 ] » 370N £ 0w 2 Ao 1 3708 1 IO WNITT SS3IDY 23%

¥ TEYN OF
L1238 INV XIONT HIRAVA AD2TM NS dUYHS




GQUERY NOs 0201
LIBRARY
NUMBER

NLW YORK NAVAL SHIPYARL. MATLERIAL LAB. UOH9I553
PROJs G433«L236
BLELCTIRIC STORAGE BATTuNY Q0.

EVALUATION UF SUBMARINE MAIN STURAGE BATYTERY CELLS:

EXIDE TYPE MAXR=938 SUPPLILL TO U%S ALUACORE UNDER

CONTRACT NOBS-5L079 WITH THE EL=CTRIC STORAGE BATTERY

COMPANY, PHILADELPHIAs PENNSYLVANTA {(Ude FINAL REPT.

CHOBY 5uLQ79 GO/7817%7

001V AD lal2ézl ]

NEW YORK NAVAL SHIPYARDe MATERIAL LAB,. Uo69903
PROJy 8433~120.
ELECTRIC STORAGL BATTERY L0

SUBMARINE MAIN STORAGL BATTERY CELLS EXIDE TYPE MLEB~

49 MANUIACTURED 8Y LLELECTRIC STORAQE BATTERY COMPANY

PHILADELPHMIA: PeNNSYLVANIA {Ulse FINAL QUALIFICATION

TESY HEPT.

Gos/2175%7
QUIV AD 1412041 B

NEW YORK NAVAL SMHIPYARD. MATEMIAL LABS utQl3izs
PROJe NOs 4433115
ELECTRIC STORAGE BATTERY (O

SUBMARINE STORAOGE BATTERY CLLLS EXIVE TYRE MAW=LTC

FROM CONYRALT NOHS 535984 WITH ELECTIUIC STORAGE

BATTLRY COMPANY. (U)e FINAL TECHNICAL EVALUATION REPTY.

CNOLS $3544 11707756

001V AD 118%49L M

Figure 12. Sample Query Results Edit.
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Routine 22 - Select

Routine 22 selects the document from
the Bibliographic Master File that
corresponds to the accession number
selected during the search routine.
The query and part numbers are in-
serted into each item for sorting
purposes. This routine keeps track
of each query and part number for
which a document has been selected,
80 that no document can be selected
more than once for the same query
and part.

Routine 23 -

Routine 23 is an IBM 7090 generated
sort. The keys sequenced by this
sort are query, part number, secu-
rity classification and accession num-
ber.

Routine 24 - Edit

Routine 24 edits the bibliographic
data from the search results. The
title and date are printed on the first
page only. The query and part num-
ber are printed on each page. When
the security classification is "'C" or
"S'" the words "CONFIDENTIAL" ox
"SECRET" are put in the heading.
Slaghes are inserted in publication
and covering date. See Figure 12.

Sort

Routine 25 ~ Search

Routine 25 is the Subject Matter
search rouvtine and is an adaptation

of the Bibliographic search routine.
The searching performed by this
routine is based upon the Engineers
Joint Council (EJC) System of Roles
and Links. The procedure for search-
ing is identical to that for Routine 21.

CURRENT PROGRESS AND FUTURE
PLANS

Under Contract NObs 88417, Herner
and Company, Washington, D.C.,
evaluated the subject matiter search
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aspects of the Project SHARP System.
In their report, Reference (10}, they
concluded (1) that the adaptation of the
EJC indexing scheme of iinks and roles
is feusible and (2) that, . the
System has high discrimating power,
capable of retrieving a small subset of
high-relevance documents with very
little nolse." They recornmend, also,
improvement in coding procedures,
attention to the depth of indexing, and
optimum application of role indicators.

The evidence and experience gained
leave little room to doubt the feasi-
bility, desirability and usefulness of the
SHARP System as a tool for better
library service and management. Thus,
many new features have been added to
the library's ability to serve,

In the design and development of the
System, however, certain desirable
features wore planned for, but could

not be accomplished until prior parts of
the System had been evaluated. Some of
features are essentially an extension or
an improvement of existing features and
coincidentally, incorporate recommen-
dations of the contractor.

Planned Extensions in Progress:

1. Computerized Thegsaurus. The
Bureau of Ships Technical
Library's operations will never
be sufficiently automated untii the
Thesaurus becomes a file suit~-
able for computer processing.

Such a file is necessary for a.
complete 2utomatic generic com-
puter searches, b. automatic
posting of descriptive terms by the
computer in the indexing process,
c. verification and checking of
coding and indexing, and d. up-
dating, editing and publishing the
Theasaurus. In addition, with a
computerized Thesaurus consid-
erable manual checking can be
eliminated in the process of main-
taining indexed files. Such an im-
provement will guarantee "perfect"




data files,

2. Automatic Generic Searching.
This feature is dependent on,

and is being developed con-~
currently with the foregoing.
With the Thesaurus comput-
erized, automatic generic
searching is possible. On
command, the computer can do
an efficient job of selecting
related, narrow and/or broader
terms to be included in
searches. The computer can
aiso perform the corresponding
function of generic indexing.

3. User Interest Register. Betler
automatic service {0 the scien-~
tist and engineer will be accom~
plished in the employment of a
common media between the User
and the SHARP System. Sucha
common media would be the
descriptor terms applied to the
User, i.e., a file of indexed
User's subject interests or
requirements. He would then
be advised, or have routed to
him, only relevant technical
documents in his indicated
subject requirements. Such a
file must include also the blo-
graphic data (name, code, tele~
phone, room number, oto.) of
the User., This feature is
presently in the testing stage.

Planned Improvements:

In the developmental application of
the System, and in the evaluation and
testing phase, it became evident that
some minor modifications and im-~
provements were highly desirable.

¢ These include the following:

1. Control over the optional use of
rolea during subject searches
is presently handled through
the query cards, It would be
considerably more efficient to
maintain this control in the

a2

search routine itself.

2. Bureau librarians require addi-
tional fields to be included in the
bibliographic search. Some of
these are:

a. Report Title Security
Classification.

bh. Group number for Automatic
Phase Downgrading {applicable)
to classified documeonts only).

¢. Additional Contraoct Numbers.

3. Use of the expanded Cutter Table
of author numbers as the search
maedia for authors in lieu of
authors names.

4. Modification of formuats of edits
particulary of the bibliographic
data printout of the Aovessions
Bulletin,

8. Flelds for additional subject
headings, and for the number
of references included at the
end of some reports.

Redefine Role functions to conform
more harmoniously with the
Bureau's subjecl mattey and

areas of interest.

8

»

7. Other improvements In the areas
of the coordinated search and
the structure of the files.

In addition to the foregoing, other
features contemplated for incor-
poration into the System are out-
lined in Reference (4). These will
algo include journal and periodical
holdings as part of the Technical
Library's automated control system
of these publications. Finally,

the inclusion of selected journal
and periodical articles in the

body of the literature to be

indexed is contemplated. The
retrieval of this type of information

e .



presents no problem since the search this material as they are to scientific
routines are as applicable to and technical reports,




(1

{2}

{ 3

(4

(3

(6

(7

(8

(9)

(10)

(1)
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APPENDIX A

Flow Diagrams of the SHARP System
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— APPENDIX —
B

THE ENGINEERS JOINT COUNCIL

SYSTEM OF ROLES

AS ADAPTED FOR USE BY THE BUREAU
OF SHIPS TECHNICAL LIBRARY

¢ MEANINGS

o EXAMPLES

o EXPLANATIONS
o EXCLUSIONS
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'ROLE

MEANINGS

The primary topic of consideration is

The principal subject of discussion is

The subject reporied iz

The major topic under discussion is

There is & descreiption of

EXAMPLES

In each example, replace the 8" with one
of the meanings listed above

8- Adhesives
g-Alloving
8-Analysis

8- Audiof requency
§-Caiculation
g§-Coating
8-Comparison
8-Compasition
#-Compression
8-Cancentration
§-Cantrol
§-Cunversion
§-Carrogimm
g-Curriculs
8-Deminemlizing
d-agign
8-Development
B-Dilution

8- Distiliation
8-Dosimstry
g-Ductility
8«Blectrodialysis
8-End-Uses
8-Evapouration
#-Exreaction

8- Fabrecation
B-Generslion
B-Grinding
8-Hystoresis
4-ldentdication
d-Inclusion
.Installation
H-laterleramatlers

H-fonization
8-Joining

8. Lam nation
§-Lintng
8-Maitenance
B-Manufacture
B-Marketing

& -Megsnrement
8-Micronnalyniy
d=Microstructure
g-Muolding

B« Packayging

8~ Permoability
B« Polighiag

8- Polymerigation
8- Protection

8- Proton Seattering
8- Purification
8- Rermovali

3. Repmir

4. Ressarch
H-Sates
$-Segregstion

- Beperaton

8« 8hapmog

8~ Simauiation
d-Brandurds
B-Burvwgying
g-Tenting
d-Theorias

#. Transferring
&-Transporiing
d-Vaporigation

N

EXPLANATIONS

The term indexed in Role 8 represents the
concept of primary importance inan intel-
lectual relationship of ideas in a docu-
meani, If there are anumberof such intel-
lectual relationships, there may be anum-
ber of terms in Role 8, When Role 8 is
used on a number of terms to describe the
intellectual relationships in a document,
indexers must be certain that they deter-
mine i allof them can be used in one link
orF whether two or more Hnks must be used
to prevent false retriev al. Once the in-
dexer has determined what termor terms
should properly be assigned Role 8, se-
feciing other terms and their proper roles
will follow logically, The term{s) in Role
8§ is the Key idea i an indicative abstract
gtatement of document content,

Role 8 will be used on terms for mater-
lals, wmixtures, or substances only when
the wrm identifying the malerial, mix-
{ure, or substance is used in conjunction
with a"class of use' term, that ig, a term
identilying the class of use to which the
malerial is o be put. For example, let
us gssume that Mytare is a material, and
the clasy of use to which it is put is ag an
adbesive. Then 8-ADHESIVES with 8-
MYTARE iscorrect andmeaans 'a primary
topie of consideration 8 the adhesive My~
tare.”

EXCLUBIONS

In cauge-elfect relationships, the "cause"
or Uindependent variable'” concept should
be indexed in Role 6, the “effect” or "'de-
pandent variable” concept should be in-
dexod in Rule 7. To use koie B-EFFECT
with @ Role 0-Role 7 pair of terms is un-
necedsary, since a4 term in Role 8 and a
term in Role 7 have 1n them the inherent
implwation of §-EFFECT. ‘The Role 6-
Roig 7, or cause-effect pair of roles, is
the wnly type of link in which no terin {8
{ndexed iy Role d,



ROLE 1

MEANINGS

Input

Raw Material

Material of construction

Reactant

Base metal {{or alloys)

Components to be combined

Constituents to be combined

Ingredients to be combined

Material to be shaped

Material {o be formed

Ore to be refined

Sub-assemblies to be assembled

Energy input {only inanenergy conversion}

Data and types of data {only when inpuis
to mathemati cal processings)

A material being corroded

EXAMPLES

Base metal in alloying
1-COPPER
Energy conversion input
1-HEAT
Components to form a mixture
1-AMMONIUM SULFATE
1-SODIUM NITRATE
1-TRICALCIUM PHOSPHATE
Material to be refined
1-ILMENITE ORE
Material to be shaped or formed
1-POLYETHYLENE
1-BRASS
Reactants in 2 chemical reaction
1-SODIUM HYDROXIDE
1-HYDROCHLORIC ACID
Inputs to nuclear reactions
Input data to mathematical operations
Components to be assembled into apparatus
or equipment

MEANINGS

Qutput

Product, by-product, co-product
Object or building constructed
Intermediate product

Alloy produced

EXPLANATIONS

Role 1isusedonterms for materials, de-
vices, apparatus, and equipment which
are gubjected to processes or operations
which modify ér change the original iden-
tity, composition, configuration, mole-
cular structure, physical state, or physi-
cal form of the materials. To be indexed
in Role 1, one or more of these character-
istics or properties must be changed.

Role 1 is used on a form of energy when
the purpose of the operation or system is
to change the form of energy.

Role 1 is used on terms for data and data
guantities which are inputs to mathemat-
ical operations and systems.

EXCLUSIONS

When a form of energy might be consid~
ered as an"input”, but its purpose is only
to serve "as a means of accomplishment"
of the primary topic of consideration, or
to effect an operation or process, and the
purpose is not to change the form of ener-
gy, index the form of energy in Role 10,
as 10-HEAT, "using heat'.

If an operationorprocess isperformed on
malerials or devices, and they have the
same identity, composition, configura-
tion, molecular structure, physical state,
or physical form after the process or op-
eration as they did before, index them in
Role 9.

ROLE 2

EXPLANATIONS

Role 2 is used on terms for materials, al-
loys, mixtures, devices, equipment, ap-
paratus produced in a process, gperation,
or system in which materials in Role 1
have had one or more of the following




ROLE 2 {Continued)

MEANINGS (cid. }

Resulting material

Resulting mixture or formulation
Material manufactured

Mixture manufactured

Device shaped or formed

Metal or substance relined

Dovice (mude, assemblod
Eguipment built, fabricated
Apparatus constructed, created

Energy output {only in an energy coaver-
sion}

Data and tvpes of dats (only as mathemat-
teal processing oulputs)

EXAMPLES

Alloy produced
2-BRASS
Energy converaion outpul
T LAGHT
Mixture formulated or produced
2-MIXED FERTILIZENRS
Relined material obiained
2-TITANIUM
Form or shape produced
2-BOTTLES
3-TUBING
Products lormed in chemical rectiony
2-50MMMUM CHLORIDE
-WATER
Products of nuclear reactionsg
Data produced in mathe matical operationg
The asgenmblod dovice

MEANINGS
Undesirable component
Waule
Scrap
Rejects {imanufactured devices)
Cuntiaminant ( -ir loputs
Lmpurity -in outputs
Pollutant Z -in environments
Adulterant -in onwterinis big-
Puoisun gively receiving

gotions

EXPLANATIONS (ctd.)

changed or modified; original identity,
composition, configuration, molecular,
astructure, physical state, or physical
form.

Use Role 2 on dats and data quantities de-
rived ina mathematical process or opera-
tion from input data indexed in Role 1.

Use Role 2 on & form of energy to which a
form of erergy in Role 1 has been con-
verted.

EXCLUSIONS

If a material, device, plece of equipment,
mixture, or absiract concept such as a
properly, characteristic, condition, or
guality, 18 subjected to an operation, pro-
¢é88, or system, and its identity, com-
position, configuration, molecular struc-
turg, physical state, or physical form is
the gume before and after the operation,
process, or systern, it {8 not & "'l-input
2-nutput" relationship. The material, de-
vice, equipment, mixture, or abstract
concept should be lndexed in Rele 9.

The output of an operation, process, or
system is always indexedin Role 2 unless
the intent our content of the document un-
guestionably indicates that it is undesir-
able, unnccessary, or harmful, in which
caae that owtput is indexed in Role 3.

ROLE 3

EXPLANATIONS

The content arthe intent of the information
must indicate that a material is undesir-
able or unnecessary to justify indexing it
in Role 3. Inacombination of inputs (Role
1 concepts), outputs (Role 2 concepts), en-
vironments (Role § concepts), or passive
recipients of processcs or operations (Role
8 concepts), Role 3 maybe used on a term
foy a material but only if it is clearly i-
dentified as undesirable or unnecessary.

?



ROLE 3 {Continued)

MEANINGS (ctd.)

Undesirable material present

Unnecessary material present

Undesirable product, by-product,
co-product

EXAMPLES

An undesirable component inan input ma-
terial

1-WATER

3-ALGAE
An undesirable component in an output
material

2-VANADIUM CHLORIDES

3-BENZOYL CHLORIDE
An undesirable component in & solvent or
medium

5-AIR

3-HYDROGEN SULFIDE
An undesirable component in a material
passively receiving an operation

9-0OIL

3-WATER
Substandard or unacceptable manufactured
devices

3-PYROMETERS

MEANINGS

Indicated, possible, intended present or
later uses or applications.

The use or application to which the term
has been, is now, or will later be put.

To be used as, in, on, for, or with

For use as, in, on, for, or with

Used as, in, on, for, or with

For later use as, in, on, for, or with

Yo
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EXPLANATIONS (ctd.)

Role 3 is used on devices, equipment, or
apparatus if theyare characterized as re-
jects, substandard, unacceptable or not
useabie,

EXCLUSIONS

H the primary topic of consideration is a
type of separation, suchas 8-CENTRIFU-
GATION, and the materials being sepa-
rated are either both desirable or are not
indicated or implied to be undesirable,
use Role 2 onthe materials resulting from
the separation {1-MILK, 2-CREAM, 2-
SBKIM MILK). However, if the primary
topic of consideration has the implication
of purifying, such as §-REMOVAL or 8-
PURIFICATION, then use Role 1 on the
material being purified and Role 3 on the
undesirable material being removed.

EXPLANATIONS

Role 4 is tobe used with terms which dis-
cuss the indicated, intended, or possible
present or later usestowhich a material,
mixture, device, etc., discussed in a link
can be or is put. Role 4isused primarily
when & material, mixture, device, etc.,
is being manufactured, produced, or fab-
ricated, and the content or intent of the in-
formation points out how or in what situa-
tion or manper it can beor is subsequent-
ly used.




, ROLE 4 {Continued)
EXAMPLES

In esach example, replace the "'4'" with ei-
ther "for”, "far latey use on®, "i{or luter
uge a8'', "for later use in'', "'to be used
for', o be used ag’, "to be used in",

"uged in'', "used as", 'usgsd for".

4-CONTAINERS

4-DEMOLITION

4-DRIVE SHAFTSE

4-FABRICATION

4-INHIRITORS

4-INSECTICIDES

4-LUNAR PROBES

4-RADOMES

4-SPACE VEHICLES

4-TELEMETRY

4-TRANSISTORS

ROLE §
MEANINGS EXPLANATIONS

Environment Included in Role $ are modiliers (adjec-
tives and abverbs), and thoge geographical

Medium locationg not included as part of the bib-
Hographic data in Role 0. Algo, terms in
Role B represent malerials present in or

Atmosphere introduced into an operation, process, or
other materinl, for the purpose of lacili-

Solvent tating completion of the operation or

Carrier (material)
Support (in a process or operation)
Vehicle {(material)

Permeating gas

Permeating liquid

process or Lo improve the qualities, con-
ditions, or chardcteristics of the other
material, 8-FREON 22 may be the car-
rier gas n which a sprayed liquid is cur-
ried. If it also is the propellant, it also
will be indexed ag 10- FREON 22 and 10-
PROPELLANTS. 6-WATER muybe means
for conveying coal in a slurry. 8-ARGON
or S$-NITROGEN may be blanketing,
scrubbing, or purging giases.

Materiuls in Hole § describe the gas, lig-
uid, or solid in whlach or on which other
malerialgare processed or operated, Role
5 materials may be present with input

Host
maierials but are not themselves inputs
In the sense of Hole 1. In this senae they
Adsorbent are Utnert” or ‘neutral”,
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ROLE 5 {Continued)

MEANINGS {(ctd. )
Absorbent

' EXAMPLES

Replace the ""5" in the following exampies
with the meaning preceding it:

in as a solvent”
5-WATER

Y-BENZENE

“in an atmosphere of *
5~-NITROGEN
5-HELIUM

“on a _____ support"

5-CHARCOAL

medium'’
5-METHANOL
5-TURPENTINE

"ih a

Pris
N ..

as a carrier gas"”
5-STEAM
5-CARBON DIOXIDE

ME ANINGS

Cause
Independent variable
Influencing factor

Conirolled variable

EXPLANATIONS {cid. )

To degcribe an gperalion or process tak-
ing place in a solid, liquid, or gas ina
piece of equipment, index the solid, lig-
uid, or gas in Role 5 and the piece of e-
quipment in Bole 10.

EXCLUSIONS

When a material is used ag an active or
primary means of accomplishing the op-
eration or process which is the primary
toplc of consideration, ar 48 a means for
accomplishing any other chjective, index
it in Role 10, Materials in Role 5 assist
inorfacilitate the accomplishment but are
not the primary means. Role 5 is used
only with materials. These materials
serve to support, surround, transport,
blanket, carry, convey. Role 5 materials
are materizls “in which” or “on which”
something happens or i8 done, nut to
which” or by which".

Any material which is changed in 3 pro-
cess or operation cannol e indexed in
Role 5. Role 5 materials are "inert” with
respect to the operation or process, 10-
FURNACE {meaning "in furnaces" or "us-
ing furnaces™) is correct 1o describe the
apparatus or equipment inwhich an opera-
tion or process takes place; equipment and
apparatus are never indexed inRole 5. "In
a vacuum'is indexed 10-VACUUM, not 5-
VACUUM, since "ina vacuum™ means “'us~
ing no pressure', Hence, "in a vacuum”
is the same as "'using a vacuum’,

ROLE 6

49

EXPLANATIONS

Role 6 is used primarily on terms which
represent properties, conditions, quali-
ties, and characteristics. It may be used
on terms for processes, operations. and
systems to indicate how uging or not us-
ing a process, operation, or system af-
fects something in Role 7. Role 6 is used

—
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RQLE 8 {Cuntinued)

MEANINGS (oid. )
"X as a factor affecting or influencing
0!Y||

The "X" in "Y' is a function of X',

EXAMPLES

In each example, replace the "6 with A
primary topic of consideration s the ef-
fect of"”

6-ELECTRON STRUCTURE
6-EMBRITTLEMENT

6-F¥ AST NEUTRONS

6-F ATIGUE

6-IMPURITIES
6-MICROCRACKING

6-PHOSPHOROUS
6-SLIDING VELOCITY
6-STRAIN RATE
6-STRESS
6-TEMEFEDATURE
6-THERMAL STRESS
6-TORSION
6-VISCOSITY

MEANINGS

Effect
Dependent variable

Influenced factor

EXPLANATIONS {ctd.)

on materials and mixtures, only to indi-
cate that the presence or absence of the
material is the variable. or that using it
or not using it is the variable, Role 6 is
used on a '‘class of use” term, such as
adhesives, to show either that the vari-
able is using or not using them or that a
number of gpecific materials were eval-
uated as the variable.

Role 6 may be usedonterms such as per-
formance, reliability, and dependability,
as qualities of equipment, devices, and
apparatus.

When two variables alternately or simul-
tanccusly affect each other, index both in
Role 6 and in Role 7.

If there are oneor more terms indexed in

Role 6 in a link, there must also be one

or more terms indexed in Role 7 in the

same link.

EXCLUSIONS

Devices, equipment, and apparatus are not
indexed in Role 6. The operationsorpro-
cesses they perform may be indexed in
Role 6 but primarilytoindicate, as a var-
iable, whether or not the process or op-
eration was used While 6 - GRINDING
would indicate how griading a material or
not grinding it affects the material, 6-
RATE or 6-TEMPERATURE would des-
cribe the effects of varied conditions of
srinding.

ROLE 7

EXPLANATIONS

Role 7isused almost exclusively onterms
representing concepts such as charac-
teristics, qualities, conditions, and prop-
erties. Examples of common terms in
Role T are RATE. SPEED. TIME. PRES-
SURE, TEMPERATURE, INTENSITY,




ROLE 7 {Continued)

MEANINGS (ctd. )}

"Y' as a factor affected or influenced by
ltx'!
The "Y" in "Y" is a function of "X"

EXAMPLES

In each exampie, replace 7" with “on" in
connection with the corresponding term in
Role 6:
7-BRITTLENESS
7-CREEP BUCKLING
7-CREEP RATE
7T-EXTRUDABILITY
7-HOT TEARING
7-IMPACT STREMGTH
"7-MECHANICAL PROPERTIES
7-MODES OF VIBRATION
7-NOTCH-TENSILE STRENGTH
7-PHYSICAL PROPERTIES
7-POWER DENSITY
7-RELATIVE HUMIDITY
7-TENSILE STRENGTH
7-WEAR RESISTANCE

MEANINGS
Material [EITHER WHEN.
Substance Passively receiving an
Mixture operationor process with
Property no change in identity,
Characteristic |composition, configura-
Condition tion, molecular structure,
Quality {physical state, or physi-
Device cal form.
Equipment OR WHEN:
Apparatus Proceded by the preposi-
Method tion of, in, or on meaning
Energy form possession of or location
Data in or on.

EXPLANAIONS (ctd. )

DOSAGE, WEAR RESISTANCE, TENSILE
STRENGTH, etc., as well as terms which
describe the ability of materials or de-
vicestodo something ortohave something
done tothem, suchas REPRODUCIBILITY,
OPERABILITY, MOLDABILITY, FABRI-
CABILITY, and PERFORMANCE. Only
naturally oceurring processes such as
BUCKLING, CREEP, CRAZING. and
CRACKING are indexed in Role 7.

If there are one or more terms indexed in
Role 7 in a link, there must also be one
or more terms indexed in Role 6 in the
same link.

EXCLUSIONS

Materials, operations, processes, de-
vices, equipment, and apparatusare never
indexed in Role 7.

A material or mixture itself is never af-
fected - what is affected is a property,
quality, characteristic, or condition of
the material or mixture. An operation,
process, or system is never affected- its
reliability, speed, reproducibility, qual-
ity, rate, etc., is affected. The perfor-
mance, reliability, efficiency, etc., of
equip« {, apperaius, and devices is of
fected,

ROLE 9

EXPLANATIONS

Role 9 is tobeused on terms for devices,
equipment, apparatus, materials, mix-
tures, forms of energy, data, and data
quantities which passively receive an op-
erationor process or are passively treat-
ed or handled in a system and which are
the same both before andafter the process,
operation, treatment, or handling with re-
spect to identity, composition, configura-
tion, molecular struciure, physical state,
and physical form. Properties, condi-
tions, characteristics, processes, a~dop-
erations may passively receive operations



ROLE 5
MEANINGS {ctd.)
EXAMPLES

Terms in"9" passively receive the opera-
tion or process preceding them,

Testing 9-AIRCRAFT
Conveying 9.COAL
Packaging 9-COMPONENTS
Controlling 9-FLIGHT
Repairing 9-INSTRUMENTS
Measuring 9-LENGTH
Shipping 9-0IL

Analyzing 9-PROPANE
Designing 9-REACTORS
Transmission $-SOUND
Cleaning 9-TANKS
Mounting 9-TRANSDUCERS
Storing 9-TRANSISTORS
Marketing 9-RADIOS

In eachof the following examples, replace
the ""9" with "of*".

Brittleness 9-COPPER

Intensity 9-IRRADIATION
Viscosity 9-PETROLEUM
Geometry 9-SPACE VEHICLES

Permeability 9-SUBSTRATES

In the following examples,
with 'l'lnvl OI' "On”;

replace 9"

Liquids 9-CONTAINERS
Argon 9-ELECTRON TUBES
Defects 9-GLASS

Adhesives 9-LARELS
Occlusions 9-PLASTICS

Printing 9-POLYETHYLENE
Instruments 9-SATELLITES
Coatings 9-SURFACES

£
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{Continued}

EXPLANATIONS (ctd.}

and be indexed in Role 9. Primarily,
terms in Role 9 receive movements, hand-
lings, examinations, evaluations, desiygn-
ing, ete.

Role 9 when used with a term for a con-
cept implies that the concept posscsses a
characteristic, nroperty, quality, or con-
dition, or that the material, device, ete,
has something on it or in it. For exam-
ple, “"Britileness 8-COPPER"™ means that
“copper has the condifion uf brittleness™.
"Viscosity 89 - PETROLEUM'™ means the
property of "'viscosity possessedbypetro-
leum”. "Argon 9 - ELECTRON TUBES"
deseribes that there is argon "in electron
tubes’'. "Coatings 9-NICKEL" describes
the presence of "coatings onnickel”. Fre-
guently Role 9 can be used for terms fol-
lowing the preposition "to'.

EXCLUSIONS

If a material, mixture, device, substance
equipment,; or apparatusis a means of ac-
complishment, this may be indicated by
the prepositions "by"” or "with” or by par-
ticiple "using', and the term should be
indexed with Roie 16, When malerials,
mixtures, devices, substances, cquip-
ment, or apparatus enter apraocess or op-
eration and are therein changed with re-
spect tooriginal identity, original compo-
sition, configuration, molecular struc-
ture, physical state, or physical form, in-
dex as inputsinRole 1, not as passive re-
cipients in Role 9.

The preposition"of " is oftenused unneces-
sarily and is the major cause of confusion
inusing this systemot roles. Check care-
fully each time to determine if the object
of the preposition "of"' is not actually an

input (alloying of Tin, use 1-TIN) or (Chlo-
rination of Ethylene, use 1-ETHYLENE).
Check carefully to determine if the object
of the preposition "of'" is not actually an
output (Fabrication of sheeting, use 2-
SHEETING) or (Production of Petroleum,
use 2-PETROLEUM). The 'of" in "by
means of" canbe handled satisiactorily by
converting ""'by means of'' to "using', and
then index the term in Role 10,



ROLE 10

MEANINGSE

Device 4

Equipment

Apnaratus

Qperation

Process When used as
Method means o ac-
Procedure complish the
Technique { primarytopic

Test method

Analytical method
Process nondition
Material

Class of uses of materials
Form of energy

Inspection method

of considera-
tion or other
abjective.

EXAMPLES

In each example, replacethe ""10" with ei-

ther "using', "by", "by means of’, or
"with', or "in’" when the meaning is ""'us-
ing'.

10-ARC WELDING
10-CAPACITORS
10-CATALYSTS

10-CUPROUS CHLORIDE
10-DISTILLATICN
1C-ELECTRON MICROSCOPY
10-FIRE -RESISTANT COATINGS
10-MEMBRANES
10-MICROPULVERIZING
10-MICROWAVE SPECTROSCOPY
10-POLARIZING FILTERS
10-SOLID PROPELLANTS
10-SUPER CONDUCTORS
10-TENSIOMETERS
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EXPLANATIONS

Use Rcie 10 on means to accomplish the
primary topic of consideration or other
objective, such as devices, equipment,
apparalus, ocperations, processes, meth-

ods, procedures, techniques, test meth-
ods, process conditions (if quantified),
materizis, classes of uses of materials,

forms of energy, and inspection methods.
Use Rule 10 on a term for a material and
aterm fo: aclass of use, as 10- ACETONE
and i0-DRYING AGENTS tc mean 'using
aceton’ as a drying agent” and 10-PAINT
and 10-PROTECTIVE CCATINGS to mean
''using paint as a protective coating'.

Role 10 can be used in the sense of em-
ployed or utilized, and it can also imply
the sense of used up or consumed. In the
sense of used up or consumed, en route to
being used up or consumed, materlals or
devices may be changed with respect to
original identity, original composition,
configuratic.., molecular structure, phys-
ical state, orphysical form but this is in-
cidental to the f{act that they are put in to
accomplish something. Hence, whatever
change may occurinorto them is not jus-
tification to index them as inpuisinRole i
-~ index them as a means of accomplish-
ment in Role 10. Examples include cat-
alysts, explosives, inhibitors, vulcanizing
agents, abrasives {or polishing or clean-
ing, acids for cleaning and etching, sol-
der, heat as a form of energy, weiding
rods, and capsules.

EXCLUSIONS

Because of the possibility of expressing
irteas ina variety of combinations of words
4:d word orders, concepts will frequently
be discussed as "'using stecl in the con-
struction of silos’ which incurrectly sug-
gests the indexing as 10-STEEL. Despite
the wording, steel is an input in 3 con-
Struction, building, or fabrication opera-
tion and should le indexcd as 1-STEEL,
not i0-STEEL.



ROLE 10 {Continued)

EXCLUSIONS (ctd.)

In indexing chémical information, indexers
should be alert for statements such as
"using hydrogen chloride as the chlorinat-
ing agent.” This is not indexed as 10-
HYDROGENX CHLORIDE, 10-CHLORINAT-
ING AGENTS. The hydrogen chloride is
a reactant and should be indexed as 1-
HYDROGEN CHLORIDE.

ROLE 0

MEANINGS

[See the Section on Bibliographic and
Suhject Vatter Search and Fipure 4
clsc, Reference ¢'t;, Section on

Suery and Search Yrocedure, pp. 13-

8]
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EXPLANATIONS

Role 0 is used for the document 1ccession
number which covers all bibliographic
data included on the LIBRARY DATA
TRANSMITTAL {Navships 4500(9-62))
(Figure &4).



APPENDIX C

FILE FORMATS AND KEYPUNCHING INSTRUCTIONS

This Appendix contains keypunching
instructions and forms for the various
SHARP files. Special notes are included
where more explicit instructions are
required



CARD LAYOUT FOR PROJECT SHARP

DATA LLLAMAE BREMARKSE

1. Name of Source 1-43 See Mote 1, 2, 4, 5
2. Source’s report number 44-71 See Note 3, 5, 8

3. Report security classification T2

(U, C, or 5j

4. Library accession number 73~-78 Ses note 8
5. Card number (1) 79
6. Subcard number (0-9) 80
Card #2
1. Report title secui‘ty classification 1-2 See note 10
2. Title of Report 3-60 See Note 4, 5, 7
3. Report security classification 72 See Note 16
(U, C, or S)
4. Library accession number 73-18
5. Card number (2) 79
6. Subecard number (0-9) 80
Card #3
1. Personal author 1-49 See Note 2, 3, 4, 5
2. Economy, Project, or Contract
Number
(a) E, P,or C 50
(b) Number 51-68 See Note 9
3. Report security classification 69-71
other than U, C, or S
4, Report security classification 72 See Note 16
(U, C, or 8)
5. Library accession number 73-78 See Note 16
7. Card Number (3) 79
7. Subcard number (0-9) 80
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DATA COLUMNS REMARKS

Card #4
1. Date
(a) Covering (YYMMDDYYMMDD) 1-12 See Note 13
(o) Date of Publication (YYMMDD) 13-18 See Note 13
{YY=year; MM=month;DD=day)
2, Translation number 19-39 See Note 4, 5, 10
3. BUSHIPS program anumber 40-~52 See Note 3, 4, 3, 11
4. BUSHIPS task number 53-57 See Note 3, 4, 5, 1, 1
s, NA Information Report Number 58-71 See Note 4, 5
6. Report security classification 72 See Note 16
(U, C, pr S)
7. Library accession number 73-78 See Note 16
8. Card number (4) 79
9. Subcard number (0-9) 80
Card #5
1. Paging
(a) Volume number or number of 1-3 See Note 14
pages
GC)VorP 4
2. DDC document number 5-18 See Note 4, 5
3. ONI accession number 19-28 See Note 4, 5
4. BUSHIPS identification number 29-38 See Note 4, 5
5. DDC and Bureau limitations (0-9) 39 See Note 13
6. Available at Office of Technical 40
Services (Y or N or blank)
7. Available in micro card file (Y or 41
N or Blank)
8. Subject codes for accession 42~46 See Note 3,5,15
bulletin only
9. Report security classification 72 See Note 16
10. Library accession number 73-78 See Note 16
11, Card number (S) 79
12. Subcard number (0-9) 80
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DATA

Card #6

1, Descriptive words of content
of report

2, Report security classification
(U, C, or 8§}

3. Library accession number

4, Card number (6)

5. Subcard number (0~9)

1-71

72

73-78

79

80
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REMARKS

See Note 4,5

See Note 16

See Note 16



NOTES

Each source is less than or equal to 85 digits. If no asterisk is shown, start
name in column 1,

Each author is less than or equal to 97 digits. Do not punhch comma. Separate
card for each author, begin with (*) in first digit.

On a bhasic card, the first digit of each of the following field~ must contain an
asterisk {*): name of source, author, source report number, BUSHIPS program
number, BUSHIPS task number and subject code for accession bulletin. If

there is more than one item associated with any of these fields, for example,
more than one author, then the additional information may be punched on a con-
tinuation card with an asterisk in the first digit of the appropriate field. How-
ever, only one item of a repeated field may be listed on each card.

A continuation card may be used to extend the following fields: name of source,
title of report, author, translation number, BUSHIPS program number,
BUSHIPS task number, NA information number, DDC document number, ONI
accession number, BUSHIPS identification number, descriptive words of con~
tent of report. For this case, an asterisk is not used in the continuation card.

Tne subcard number of the basic card is always zero while the subcard numbers
of the continuation cards are numbered sequentially from 1 to 9. The reference
material field of any continuation card must be in the same columns as the

basic card. There is only one zero card regardless of number of source cards.
Data items are not to be duplicated when subcards are required for other fields.

The source code field is to be punched in tlie source report number field

(Cols. 44-71) of the first card number of a bulletin. It is preceded by an
asterisk (*) in col. 44. If there is a source report number given, it is punched
on a continuation card in cols. 44-71 and is also preceded by an asterisk (*).

If the source report number has to be continued, it is punched in continuation
cards in cois. 44-71 without an asterisk in col. 44, with the data beginning in
col. 44. All source codes are punched one to a card, before punching the
source report number, If there is only one source report number, use it with
the first source name. Punch first report number with first source number and
second report number with second source, etc.

Do not punch beyond col. 60 when punching the title on the two (2) cards. If the
title is longer, divide it at col. 60 or before, Always make sure that you
divide between words and do not split words between cards.

If less than six digits, precede by zero,

Economy, Project or Contract Number is punched in the first card only, unless
there are more than one contract number,
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10. Space fill after number,

11. An asterisk is punched in col. 1 only when there is data.
12, Task number is an asterisk plus 4 numbers,

13. Numeric (zero fill} or blank.

14. Numeric (precede with zero) or blank,

15. Begins with an asterisk (*), if shown on document.

16. Report Security Classification and Library Accession Number is duplicated
from card 1.

17. The work list is punched for all accession numbers for which 3x5 catalog cards
and/or accessions bulletins are requested.

18. Deletiong. Insert the report security classification and library accession
number of the document in the columns labelled as such and complete the form
as follows:

a. To delete a document from the file, place "$$$3$$3$" in columns 1-6 of
line 1.

b. To delete a single card format, place "2Z2ZZ2ZZ " in columns 1-6 of the
row of the corresponding cards and subcard numbers.

c. To insert a card format, fill in the line of the appropriate card and
subcard number,

d. To replace a card format, place the desired information in the line
corresponding to the card and subcard number of the item to be replaced.

WORK LIST (See Note 17)

Column Field Format
1 Classification U,C,Sor T
2-7 Accession Number Numeric
8-11 Subject Code Numeric
12 Request Code 1 = 3x5 cards, 2=Accessions

Bulletins, 3 = 3x5 cards
and Accessions Bulletins
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SUBJECT INDEX FILE

Field Contents Instructions

1-7 Role 8 Alpha~Numeric, left justify

8-‘14 Role 1 12} e ' 14
15_21 Role 2 134 [ 1] it ¥t
22-28 Role 3 ' t t fr
29-35 Role 4 1 1 . "
36~42 Role 5 " " i "
43-49 Role 6 " t e "
50-56 Role 7 " " " ”
57-63 Role 9 " A
64-T0 Role 10 1 t 1 t
** 71 Security Classification C, 8, or U
**72-77 Accession Number Numbers, zero fill from left
*>* 78 Linkage A-Z

** 79 Card Number a 1 for insertions

a 0 for deletions
** 80 Subcard Number 0-9, A-Z

DELETIONS ~ Punch a deletion card for each item appearing on the
sheet. Insert a zero (O) in card number field.

REPLACEMENTS - (1) Punch one deletion card for each different link

*

ok

appearing on a sheet
(2) Punch all other information in correct format for
additions.

See Figure 13 for the file updating worksheet.
Punch only starred fields for deletions.
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PUNCHING INSTRUCTIONS FOR SUBJECT MATTER QUERY CARDS

COLUMN FIELD FORMAT

1~5 Line Number The line number field is numbered
consecutively from 1, 2, . . . . Each flfeld
Containing data on the query sheet consti~
tutes a line or a new IBM card. Zero fill
from left.

6 Space Leave Blank

7-9 Query Number Number in top right corner of form. Pre-
cede with zeros. (EX: 003)

10~-12 Part Number Alphabet in top right corenr beside number.
Precede with zeros, (EX: 00A)

13=15 Role Number The role number appears above column
containing data. Use only those roles
filled in. (EX: Role 8 = 008)

16-18 Operation Code Punch E preceded with zeros. (EX: 00E)
unless the word in a field is preceded by
the not equal sign (=%<). Then punch NE
preceded by zeros. (EX: ONE)

19-30 Name of ifem to The format depends on the particular role

be retrieved number being used for selection. For
example, if role 8 contning data, then the
format for role 8 shouid be selected for
this card. See format chart telow. The
data word is then pun~hed where tne X's
appear for that pa. ticulzr role anu zeids
are punched ir colu.nns as ghown.

ROLE NUMBER FORMAT

Col. 19 30

008 XXXXXXX00000
001 0XXXXXXX0000
002 tO0XXXXXXX000
003 000XXXXXXX00
004 0000XXXXXXXGO0
005 00000XXXXXXX
006 XXXXXXX00000
007 PXXXXXXX0000
009 0O0XXXXXXX000
010 000XXXXXXX00
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7-9
10-12
13-15
16-18

19-72

PUNCHING INSTRUCTIONS FOR BIBLIOGRAPHIC QUERY CARDS

Field
Line Number

Extension Card

Query Number
Part Number
Field Code
Operation Code

Name of item to be
retrieved

Operation Codes

00E

CNE
0oL
OLE
00G
0GE

Format

Numbered consecutively 1, 2, 3, . . . .

Aor E, where E denotes extension query
card

Numbers, zero fill (From the query form)
Alphabet, zero fill { From the query form)
001 thru 013,

See operation codes below

See figure 14

Operation
equal

not equal

less than

less than or equal
greater than

greater than or equal
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Notes for Perlodical List File

1. Do not punch the decimal point or period in cost field.
2. Punch all marked up corrections shown in red.
3. Only punch the one (1) card for deletions.

4. Punch both one (1) and two {2) cards for corrections codes 1 and 4. See
Figure 15,
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BUREAU OF SHIPS TECHNICAL LIBRARY
Periodical List File {2-¢%)

WORKSHEET
Card1
FIELD COLUMN! CONTENTS
Reference Code 1 "R, "N", or "A"
Binding Code 2 "B", A", or 1-9
Title 3-55 |Alpha-Numeric(A/N)-Not all spaces left justify
Addressee 56-60 |(A/N)
Routing Code 61 "M" or "L"
Type Code 62 D", "F", "8", or "G"
Publication Freq. 63-64 |[(A/N)
Renewal Freq. 65 Numeric (N)
Expiration Date 66-71 [A/N
D e e ie) 72-78 | (N) - Right justify (zero fill)
Card Number 79 1
cC 80 1-4 or Blank
Card 2
FIELD COLUMN CONTENTS

Quantity 1-2 (N) - Right justify (zero fill)
Cost 3-8 (N) - Right Justify (zero fill)
PR Number 9-12 | (N) - 1000-9999
Not Used 13-71 Blank
! T?t‘ién geox&e) 72-18 (N) - Right justify (zero fill)
Card Numbter 79 2
cc 80 1-4 or Blank

CC # 1 = delete, 2 = insert, 3 = ignore, 4 = replace

Figure 15.

Periodical List Worksheet
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APPENDIX D

COMPUTER OPERATING INSTRUCTIONS

Thie Appendix contains the computer operating
instructions for each run. The software
packages utilized in Project SHARP were IBM's
IOCS and 9-Sort which have been added to the
Bell Laboratory Monitoring Program (7090) as
subprograms. This basic software provides
most of the Input/Output and On-Line monitoring
operations reguired.

Separate standard forms are used by the David
Taylor Model Basin to serve as instructions

to computer operators. Examples of these forms
are attached.
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7090 SORT ROUTINE

9~-SORT

Tape Assignments

Channel A Unit Coutents Label R
1 BELL
5 Blank for Unreadable Blocks
6
7 } Blanks for Intermediate Merging
8
Channel B 2 Original Input
5 Original Inuut

6
7} Blanks for Merging

Notes to Operator:

1

2.
3.
4.

R

9-SORT is a BELL run at DTMB.

Clock the job in on the BELL system.

Clear all panel keys and sense switches.

Be sure that all tape units not in use during a run are in the "OFF" position

in order to avoid an error in tape reads and writes.

Put the 9-Sort card parameter deck in the hopper and press LOAD TAPE key.
There will be several HAI TS in the program. If no errors are indicated on the
printer or elsewhere, note the location of the halt and press START.

At the end of the run, rewind the output tapes and re-initiate the BELL system.
It is absolutely necessary that each final output tape be clearly labeled as it is
removed from the tape unit as to the tape unit and file sequence of the tape. For
example: Tape 001 from Unit B6.

If there were UNREADABLE data blocks written on AS. print the tape.

All tapes are to be saved from the run.
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APPENDIX E

List of David Taylor Model Basin
Programmers who worked on
aspects of the SHARP System

Programs

79



(DW-QO)Q:F“EOHE

PO DO B DO B b e e et pd e e b e
L=~ SR v T "N T N T T )

IXPE
Sort

Format and Sequence Check
Update

Sort

Format and Separate

Sort

Separate by Class

Edit

Edit

Sort

Format and Sequence Check
Update

Edit

Edit

Edit

Sort

Format and Consistency Check
Update

Edit

Search

Select

Sort

Edit

Search

81

PROGRAMMER

Generated
Mr. A. Camara
Mr. P. Tomlinson

Generated
Mr. D. Edelblute

Generated
Mr. H. Stutz
Mrs. N. Goldberg
Mrs. N. Goldberg

Generated
Mr. B. Wallis
Mr. H. Stutz
Mr. M. Siegel
Mr. B. Wallis
Mr. M. Siegel

Generated
Mrs. A. Cooper
Mr. C. Fahl

Mrs. C. Siegmann
Mr. M. Siegel
Mrs. A. Cooper
Gererated
Mrs. C. Siegmann
Mr. M. Siegel




APPENDIX F

List of general subject areas and codes
used in the printout of the
Accessions Bulletin

[Note: The subject areas and ccdes herein will
be superseded by the substitution of
the scientific and technological fields
and groups, as listed on PD Form
1498ws (Work Sheet for Research and

Technological Resume)]
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SUBJECT
Basic Materials, Processes, and Principles
Electronics
Guided Missiles
Mine Countermeasures
Naval Architecture
Nuclear Energy Power Plant for Ship Propulsion
Ship Type Development
Ships Machinery and Equipment
Ships Systems
Submarine Countermeasures
Miscellaneous
Theses

Translations
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